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T H I S  DOCUMENT DOES NOT REFLECT: ( 1 )  THE FY 1 9 8 6  REDUCTIONS THAT ARE LIKELY TO RESULT UNDER THE 
BALANCED BUDGET AND EMERGENCY D E F I C I T  CONTROL ACT OF 1 9 8 5 ;  OR ( 2 )  THE EFFECTS RESULTING FROM THE 
LOSS OF THE CHALLENGER AND CREW ON J A N U A R Y  28, 1 9 8 6 .  PROPOSED CHANGES I N  PROGRAM PLANS AND 
BUDGET ESTIMATES WILL BE TRANSMITTED LATER. 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

GENERAL STATEMENT 

The Research and Program Management a p p r o p r i a t i o n  p r o v i d e s  funds  f o r  t h e  performance and management of 
r e s e a r c h ,  technology and test a c t i v i t i e s  a t  NASA i n s t a l l a t i o n s ,  and t h e  p lann ing ,  management and s u p p o r t  o f  
c o n t r a c t o r  r e s e a r c h  and development tasks  necessa ry  t o  meet t h e  N a t i o n ' s  ongoing o b j e c t i v e s  i n  a e r o n a u t i c a l  
and s p a c e  r e s e a r c h .  The o b j e c t i v e s  of  t h e  a c t i v i t i e s  funded by t h e  Research and Program Management 
a p p r o p r i a t i o n  are t o  (1) prov ide  t h e  c i v i l  service s t a f f  wi th  t h e  t e c h n i c a l  and management s k i l l s ,  t o  
conduct  t h e  f u l l  range of  programs f o r  which NASA is r e s p o n s i b l e ,  ( 2 )  prov ide  base  maintenance of  f a c i l i t i e s  
and manage its use i n  s u p p o r t  o f  r e s e a r c h  and development programs, and ( 3 )  prov ide  effective and e f f i c i e n t  
t e c h n i c a l  and a d m i n i s t r a t i v e  s u p p o r t  f o r  t h e  r e s e a r c h  and development programs. For 1987, an a p p r o p r i a t i o n  
o f  $1,441,000,000 is r e q u e s t e d .  

The Research and Program Management a p p r o p r i a t i o n  p r o v i d e s  funding fo r  t h e  21,800 permanent and temporary 
c i v i l  service personne l  a t  e i g h t  major i n s t a l l a t i o n s  and Headquar ters .  T h i s  c i v i l  service workforce is 
NASA's most impor tan t  r e s o u r c e  and is v i t a l  t o  future space  and a e r o n a u t i c s  r e s e a r c h  ac t i v i t i e s .  About 
seven ty  p e r c e n t  o f  t h e  Research and Program Management a p p r o p r i a t i o n  p r o v i d e s  f o r  t h e  salar ies  and r e l a t e d  
c o s t s  o f  t h i s  c i v i l  service workforce.  Two p e r c e n t  o f  t h i s  a p p r o p r i a t i o n  is used f o r  t r ave l ,  c r i t i c a l  t o  
manage s u c c e s s f u l l y  t h e  Agency's in- house and c o n t r a c t e d  programs. 
Program Management a p p r o p r i a t i o n  p r o v i d e s  f o r  t h e  r e s e a r c h ,  tes t  and o p e r a t i o n a l  f a c i l i t y  s u p p o r t ,  and for 
r e l a t e d  goods and services necessa ry  t o  o p e r a t e  e f f i c i e n t l y  and e f f e c t i v e l y  t h e  NASA i n s t a l l a t i o n s  and t o  
accompl ish  NASA's approved miss ions .  

The remaining amount of  t h e  Research and 

NASA f i e l d  c e n t e r s  r e p o r t  t o  t h e  Program A s s o c i a t e  A d m i n i s t r a t o r  r e s p o n s i b l s  f o r  t h e  major p o r t i o n  o f  
t h e i r  t e c h n i c a l  programs. 
and c a p a c i t i e s  t o  meet NASA's o v e r a l l  program g o a l s  are as fo l lows :  

The p r i n c i p a l  r o l e s  a s s i g n e d  each i n s t a l l a t i o n  based on demonstra ted  c a p a b i l i t i e s  

Office o f  Space F l i g h t :  

Johnson Space Center :  Management o f  t h e  i n t e g r a t e d  Space S h u t t l e  program, i n c l u d i n g  o r b i t e r  p roduc t ion  
and o p e r a t i o n ;  s e l e c t i o n  and t r a i n i n g  o f  a s t r o n a u t s  and miss ion  s p e c i a l i s t s ;  Space T r a n s p o r t a t i o n  System 
O p e r a t i o n s  i n c l u d i n g  miss ion  p lann ing ,  o p e r a t i o n a l  p rocedures  and f l i g h t  c o n t r o l ;  and management o f  t h e  
i n t e g r a t e d  Space S t a t i o n  program and de f in i t ion /deve lopment  of  Space S t a t i o n  hardware. 
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Kennedy Space Center :  Launch o f  Space S h u t t l e  f l i g h t s ;  management of  t h e  ground o p e r a t i o n a l  phase o f  t h e  
Space T r a n s p o r t a t i o n  System; t h e  p r e p a r a t i o n  and l aunch  o f  pay loads  on t h e  Space S h u t t l e  and expendable  
l aunch  v e h i c l e s ,  and Space S t a t i o n  o p e r a t i o n a l  r e a d i n e s s  p lanning.  

Marsha l l  Space F l i g h t  Cen te r :  Management o f  t h e  Space S h u t t l e  main eng ine ,  s o l i d  r o c k e t  b o o s t e r  and 
e x t e r n a l  t a n k  p r o j e c t s ;  management of  NASA's ac t iv i t ies  on t h e  Spacelab p r o j e c t ;  management of  l a r g e  
automated s p a c e c r a f t  p r o j e c t s  such as t h e  Hubble Space Telescope;  conduct and development o f  exper iments  i n  
materials  p r o c e s s i n g  i n  space ;  and de f in i t ion /deve lopment  o f  t h e  Space S t a t i o n  common module and l a b o r a t o r y  
o u t f i t t i n g .  

N a t i o n a l  Space Technoloqy L a b o r a t o r i e s :  Suppor t  Space S h u t t l e  eng ine  procurement and t e s t i n g ;  E a r t h  
r e s o u r c e s  r e s e a r c h  and technology t r a n s f e r ;  and p r o v i s i o n  o f  s u p p o r t  s e r v i c e  f u n c t i o n s  f o r  o t h e r  Government 
a g e n c i e s  l o c a t e d  on s i t e .  

O f f i c e  of  Space Sc ience  and A p p l i c a t i o n s  

Goddard Space F l i g h t  Center :  Development and o p e r a t i o n  of  Ear th  o r b i t a l  f l i g h t  exper iments  and automated 
s p a c e c r a f t  t o  conduct  s c i e n t i f i c  i n v e s t i g a t i o n s  and demons t ra te  p r a c t i c a l  a p p l i c a t i o n s ;  management of  
t r a c k i n g  and d a t a  a c q u i s i t i o n  a c t i v i t i e s  f o r  E a r t h  o r b i t a l  miss ions ;  management of  t h e  Delta l aunch  v e h i c l e  
program; management and l aunch  of  sounding r o c k e t s  and b a l l o o n s ;  o p e r a t i o n  o f  an ins t rumented  f l i g h t  range 
f o r  a e r o n a u t i c a l  and space  r e s e a r c h ;  and de f in i t ion /deve lopment  of  t h e  Space S t a t i o n  p l a t f o r m s  and payload 
accommodations. 
Goddard Space F l i g h t  Center .  

The Wallops F l i g h t  F a c i l i t y  is an o p e r a t i o n a l  e lement  and component i n s t a l l a t i o n  o f  t h e  

Office o f  Aeronau t i cs  and Space Technology: 

Ames Research Center :  Conduct o f  s h o r t  hau l  a i r c r a f t  and r o t o r c r a f t  r e s e a r c h  and technology;  
computa t iona l  f l u i d  dynamics; r e s p o n s i b l e  f o r  computa t iona l  aerodynamics and f o r  t h e  Transatmospher ic  
Research and Technology program; p l a n e t a r y  probe r e s e a r c h ;  l i f e  s c i e n c e s ;  a e r o n a u t i c a l  f l i g h t  r e s e a r c h  and 
t e s t i n g ;  and o p e r a t i o n  of  an a l t e r n a t e  l a n d i n g  s i t e  f o r  Space S h u t t l e  o p e r a t i o n a l  miss ions .  The Dryden 
F l i g h t  Research F a c i l i t y ,  an o p e r a t i o n a l  e lement  and component i n s t a l l a t i o n  of  Ames l o c a t e d  i n  t h e  Mojave 
Desert, is t h e  s i t e  o f  advanced f l i g h t  t e s t i n g  and S h u t t l e  l a n d i n g s .  

Lanqley Research Center :  Conduct of  long hau l  a i rc raf t  r e s e a r c h  and technology,  emphasizing fuel  
c o n s e r v a t i o n ,  safety and environmental  effects ;  ae rospace  structures technology;  environmental  q u a l i t y  
moni to r ing  by remote s e n s i n g ;  advanced s p a c e  systems techno logy ;  and r e s p o n s i b l e  f o r  r e s e a r c h  i n  t h e  areas 
of structures and materials, guidance and c o n t r o l s  and a i r f r a m e / p r o p u l s i o n  i n t e g r a t i o n  of t h e  
Transatmospher ic  Research and Technology program. 
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Lewis Research Center: Conduct o f  ae ronau t i ca l  and space p ropu l s i on  research and technology; r espons ib l e  
f o r  research on p ropu l s i on  f o r  the Transatmospheric Research and Technology program; space 
communications research and technology; space energy systems research and technology; de f in i t i on /deve lopment  
o f  the Space S t a t i o n  power system; and development of the  Centaur cryogenic  upper stage f o r  use i n  the Space 
S h u t t l e  and management o f  the  Centaur expendable launch v e h i c l e  program. 

The 1987 budget p rov ides  t he  necessary resources t o  apply  these in-house c a p a b i l i t i e s  t o  program 
a c t i v i t i e s .  D e t a i l e d  data on funding requi rements a re  p rov ided  i n  the  s e c t i o n  on each i n s t a l l a t i o n .  A 
summary d e s c r i p t i o n  o f ,  and the fund ing  r e q u i r e d  by f u n c t i o n a l  category,  inc lude :  

1. Personnel and Related Costs ($980 ,865 ,000 ) :  I nc l udes  s a l a r i e s  and b e n e f i t s ,  the government's 
c o n t r i b u t i o n  t o  medicare f o r  NASA permanent and temporary c i v i l  s e r v i c e  employees, and f o r  personnel  o f  
o ther  Government agencies d e t a i l e d  t o  NASA. Th is  category a l s o  i nc l udes  o ther  personnel r e l a t e d  costs ,  such 
as moving expenses (exc lud ing  the assoc ia ted  t r a v e l  o f  people),  r e c r u i t i n g  and personnel  i n v e s t i g a t i o n  
se rv i ces  prov ided by the  O f f i c e  o f  Personnel Management, and the  t r a i n i n g  o f  NASA c i v i l  s e r v i c e  employees. 

2 .  Trave l  ($33 ,700 ,000 ) :  I nc l udes  the  cos t  o f  t r a n s p o r t a t i o n ,  per  diem, and r e l a t e d  t r a v e l  expenses o f  
c i v i l  s e r v i c e  employees who t r a v e l  f o r  the d i r e c t i o n ,  c o o r d i n a t i o n  and management o f  a l l  NASA program 
a c t i v i t i e s  i n c l u d i n g  overseas launch  and t r a c k i n g  s i t e s ;  f o r  c o n t r a c t  management; for  f l i g h t  m i ss i on  
support ;  f o r  meetings and t e c h n i c a l  seminars and symposia; and f o r  permanent and temporary r e l o c a t i o n s .  
Payments t o  in teragency motor poo l s  a re  i nc l uded  under Operat ion o f  I n s t a l l a t i o n  (Management and 
Operat ions) .  

3 .  Operat ion o f  I n s t a l l a t i o n  ($426,435,000) :  Prov ides a broad range o f  se rv ices ,  supp l ies ,  and equipment 
These a re  d i v i d e d  i n t o  t h ree  major s u b f u n c t i o n a l  i n  suppor t  o f  each c e n t e r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  

areas: F a c i l i t i e s  Serv ices,  cover ing  the cos t  o f  r e n t a l  o f  r e a l  p roper ty ,  ma in ta i n i ng  and r e p a i r i n g  
i n s t i t u t i o n a l  f a c i l i t i e s  and equipment, and the  cos t  o f  c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  Techn ica l  
Serv ices,  cover ing  the cos t  o f  automat ic  da ta  process ing f o r  management a c t i v i t i e s ,  and the  cos t  o f  
educa t i ona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  shops suppo r t i ng  i n s t i t u t i o n a l  a c t i v i t i e s ;  and 
Management and Operat ions, cover ing  the  cos t  o f  a d m i n i s t r a t i v e  communications, p r i n t i n g ,  t r a n s p o r t a t i o n ,  
medical ,  supply,  and r e l a t e d  serv ices .  The amounts by major subcategory a re  as fo l lows :  

A. F a c i l i t i e s  Serv ices ($231 ,694 ,000 ) :  I nc l udes  r e n t a l  o f  r e a l  p roper ty ;  t he  cos t  o f  maintenance, 
r e p a i r  and r e l a t e d  a c t i v i t i e s  f o r  f a c i l i t i e s  and equipment; c u s t o d i a l  serv ices;  minor m o d i f i c a t i o n s  
and a l t e r a t i o n s ;  and u t i l i t i e s  serv ices .  
($5,000,000) t o  conduct a rev iew o f  env i ronmenta l  problems i n  a planned and o r d e r l y  manner i s  
i nc l uded  i n  t h i s  f u n c t i o n  i n  1987.  

The Hazardous Substances Release Assessment a c t i v i t y  
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B. Technica l  Serv ices (86,380,000): I nc l udes  the  cos t  of genera l  purpose automatic da ta  process ing 
f o r  management a c t i v i t i e s ;  educat ion and i n f o r m a t i o n a l  programs; shops and o the r  e s s e n t i a l  
t e c h n i c a l  se rv ices .  The Automated Systems Development program ($7,500,000) t o  be i n i t i a t e d  i n  1987 
i s  inc luded  here. 

C. Management and Operat ions ($108,361,000) : 
p r i n t i n g  and reproduc t ion ;  a d m i n i s t r a t i v e  supp l ies ;  genera l  purpose m a t e r i a l s  and equipment; 
t r a n s p o r t a t i o n  o f  equipment and supp l i es  ( i n c l u d i n g  payments t o  in te ragency  motor poo ls )  ; medica l  
se rv i ces  and o ther  suppor t .  

I nc l udes  the  c o s t  o f  a d m i n i s t r a t i v e  communications; 

SUWARY OF M E  BIDGET PLAN BY FUYCTION 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 

I. Personnel and Related Costs...... 954,592 973,81&/ 969,104 980,865 

(Thousa;;ds o f  D o l l a r s )  

11. Travel........................... 29,704 31,000 31,000 33,700 

111. Operat ion of Instal lat ion.. . . . . . .  347,484 382,187 361,896 426,435 

A. F a c i l i t i e s  Services.. ........ (176,808) (212,273 ) (199,150) ( 231 ,694g l  

(86,380 )- 3/  B. Technica l  Services........... (60,652) (66,071) (65,838) 

C. Management and Operations.. .. (110,024) (103,844) (96,908 ) (108,361 ) 

Total . .  ....................... 1,331,780 1,387,0001/ 1,362,000 1,441,000 

- 1/ Adjusted t o  i n c l u d e  $42,000 t o  cover t h e  c o s t  o f  the  pay f reeze  vs. o r i g i n a l l y  proposed pay cut  

- 2/ I nc l udes  $5,000 f o r  Hazardous Substances Release Assessments 
- 3/ I nc l udes  $7,500 f o r  t he  agencywide Automated Systems Development Program 

i n  FY 1986 
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S U M R Y  OF CHANGES FROH THE 1986 BWGET ESTIMATE TO THE 1986 CURRENT ESTIMATE 

O f  t he  1986 Research and Program Management request  o f  $1,387,000,000 (ad jus ted  f o r  the  c i v i l  s e r v i c e  pay 
freeze i n  l i e u  of the  planned 5% pay c u t ) ,  $1,362,000,000 has been appropr ia ted.  
o r i g i n a l  request  a re  summarized as f o l l o w s  : 

The changes from t h e  

(Thousands o f  D o l l a r s )  

1986 Budget Estimate.. .................................................... $1,345,000 
Adjustment f o r  the  Pay Freeze i n  L i e u  o f  the  Planned 5% Pay Cut........... 42,000 
Congressional  Action...................................................... -25,000 

App rop r i a t i on  and FY 1986 Cur ren t  Estimate.. ........................... $1,362,000 

O f  t he  $25.0 m i l l i o n  r e d u c t i o n  from the  ad jus ted  reques t  $4.7 m i l l i o n  w i l l  be accomplished by a d j u s t i n g  
Personnel  and Related Costs i n  order  t o  meet the  requirement t o  c a l c u l a t e  s a l a r i e s  based on 2087 hours and a 
re f inement  o f  t he  o v e r a l l  c o s t  est imate. 
m i l l i o n  w i l l  be achieved by t he  de lay and d e f e r r a l  o f  the  purchases o f  suppl ies,  ma te r i a l s ,  equipment and 
c o n t r a c t u a l  e f f o r t  and by t he  rephasing o f  o b l i g a t i o n  p l ans  f o r  suppor t  s e r v i c e  con t rac ts .  These reduc t i ons  
p l ace  a burden on NASA i n  p r o v i d i n g  adequate i n s t i t u t i o n a l  suppor t  t o  the research and development programs, 
b u t  t he  a c t i o n s  planned a re  designed t o  m i t i g a t e  adverse impact as much as poss ib le .  

I n  Operat ion o f  I n s t a l l a t i o n ,  c o s t  r educ t i ons  t o t a l l i n g  $20.3 

BASIS OF THE 1987 ESTIMATE 

The 1987 budget es t imate  o f  $1,441,000,000, an inc rease  o f  $79.0 m i l l i o n  over the  c u r r e n t  1986 es t imate  
p rov ides  f o r :  t he  personnel  and r e l a t e d  c o s t s  o f  21,800 f u l l - t i m e  equ i va len t  (FTE) c i v i l  s e r v i c e  workyears; 
a m i n i m u m  l e v e l  o f  t r a v e l  t o  suppor t  Agency miss ions  and programs; suppor t  s e r v i c e  c o n t r a c t o r  e f f o r t  a t  the  
a n t i c i p a t e d  wage-rates; a f u l l  year o b l i g a t i o n s  f o r  such con t rac ts ;  u t i l i t y  usage c o n s i s t e n t  with 
programmatic requirements a t  p r o j e c t e d  ra tes ;  and suppl ies,  ma te r i a l s ,  equipment and o ther  minor con t rac t s  
and se rv i ces  a t  a n t i c i p a t e d  p r i c e  l e v e l s .  The 1987 Research and Program Management Budget p rov ide  f o r  t h r e e  
s p e c i f i c  i tems n o t  i n  the  1986 p lan :  
a t  Langley, Lewis, Goddard, and Headquarters; $5 .O m i l l i o n  f o r  Hazardous Substances Release Assessments; and 
$7.5 m i l l i o n  t o  beg in  an Automated Systems Development Program. 
a p p r o p r i a t i o n  request  r e f l e c t  a cons tan t  l e v e l  o f  opera t ions  a t  expected p r i c e  l e v e l s .  

$7.4 m i l l i o n  fo r  procurement o f  bad l y  .needed a d m i n i s t r a t i v e  computers 

The balance o f  the  changes i n  t h i s  

The Research and Program Management a p p r o p r i a t i o n  request  f o r  1987, by f u n c t i o n a l  category i s  summarized 
as fo l lows :  

1. Personnel and Related Costs ($980,865,000): The 1987 es t imate  f o r  Personnel and Related Costs i s  
$11.8 m i l l i o n  h igher  than 1986. 
between reimbursed and d i r e c t  cos t s  o f  c i v i l  se rv ice ;  and the normal cos t s  assoc ia ted with within- grades, 
career  development, m e r i t  pay, e tc .  

I t  i s  based on 21,800 FTE workyears and r e f l e c t s  the  a l t e r a t i o n  i n  t h e  mix 
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2. T rave l  ($33,700,000): Because the  vas t  m a j o r i t y  of NASA funds a re  spent ou t  o f  house, t r a v e l  f o r  bo th  

I n  add i t i on ,  because NASA's  c i v i l  s e r v i c e  workforce i s  so h e a v i l y  t e c h n i c a l  (over 50 percen t  o f  
programmatic and management purposes i s  i n t e g r a l  t o  t he  e f f e c t i v e  and economical accomplishment o f  program 
ob jec t i ves .  
NASA's permanent personnel  a re  degreed s c i e n t i s t s  and engineers)  t r a v e l  t o  s c i e n t i f i c  and t e c h n i c a l  
meetings, seminars and symposia i s  impo r tan t  f o r  the  in terchange o f  i n f o rma t i on .  I n  1987, t he  growth i n  
t r a v e l  over 1986 i s  t he  inc rease  assoc ia ted  wi th the  expected cos t s  a t  a l e v e l  o f  t r a v e l  commensurate with 
programmatic r e s p o n s i b i l i t i e s .  

3. Operat ion o f  I n s t a l l a t i o n  ($426,435,000): The 1987 p l a n  p rov ides  f o r  a n t i c i p a t e d  changes i n  t he  p r i c e  
l e v e l s  of suppor t  s e r v i c e  c o n t r a c t o r  wage r a t e s  and u t i l i t y  r a tes ,  the  a l t e r a t i o n  i n  t he  fund ing  p l ans  from - .  
re imbursable launch v e h i c l e s  a c t i v i t i e s ,  t h e  f u l l  year o b l i g a t i o n  o f  suppor t  s e r v i c e  con t rac t s ,  and i n  the  
p r i c e  l e v e l s  f o r  supp l ies ,  ma te r i a l s ,  and equipment. I n  add i t i on ,  funds a re  requested f o r  bad ly  needed 
a d m i n i s t r a t i v e  computer upgrades and a d d i t i o n s  a t  Langley, Lewis, Goddard, and Headquarters; f o r  hazardous 
substances re lease  assessments; and f o r  an Automated Systems Development Program. 
subcategory a re  as fo l lows :  

The amounts by 

A. F a c i l i t i e s  Serv ices ($231,694,000): The 1987 est imate,  an inc rease  o f  $32,544,000 over the  1986 
c u r r e n t  est imate,  covers the  f u l l  year o b l i g a t i o n  of  suppor t  s e r v i c e  con t rac ts ,  and a n t i c i p a t e d  
r a t e  and p r i c e  inc reases  f o r  u t i l i t i e s ,  suppor t  c o n t r a c t o r  wage ra tes ,  supp l ies ,  ma te r i a l s ,  
equipment and minor c o n t r a c t u a l  e f f o r t .  I n  a d d i t i o n ,  $5 .O m i l l i o n  i s  i nc l uded  f o r  hazardous 
substances re lease  assessment which w i l l  p rov ide  f o r  a sys temat ic  and comprehensive e v a l u a t i o n  o f  
p o t e n t i a l  hazardous env i ronmenta l  areas a t  NASA cen te rs  and o the r  c o n t r o l l e d  s i t e s .  
t h i s  a c t i v i t y  has become impe ra t i ve  because o f  r ecen t  l e g i s l a t i v e ,  execu t i ve  and j u d i c i a l  a c t i o n s  
i n  t he  env i ronmenta l  f i e l d .  

Funding o f  

B. Techn ica l  Serv ices ($86,380,000): 
s e r v i c e  c o n t r a c t o r  wage-rates, t he  f u l l  year o b l i g a t i o n  f o r  such con t rac ts ,  and t he  a n t i c i p a t e d  

The $20,542,000 inc rease  i n  1987 covers a n t i c i p a t e d  suppor t  

cos t  o f  suppl ies,  ma te r i a l s ,  equipment and minor c o n t r a c t u a l  e f f o r t .  O f  t he  increase,  $7.4 
m i l l i o n  i s  requested f o r  t he  replacement and/or upgrading o f  a d m i n i s t r a t i v e  computing f a c i l i t i e s  
a t  Langley, Lewis, Goddard, and Headquarters; and $7.5 m i l l i o n  i s  requested t o  beg in  an Automated 
Systems Development Program designed t o  share technology and exper ience on an agencpwide b a s i s  t o  
inc rease  e f f i c i e n c y  and reduce cos t s  i n  develop ing a d m i n i s t r a t i v e  automated i n f o r m a t i o n  systems. 
The Automated Systems Development Program w i l l  enable NASA t o  meet requirements o f  t he  Paperwork 
Reduct ion Act o f  1980 and t o  respond t o  Reform 88 i n i t i a t i v e s .  

Management and Operat ions ($108,361,000) : 
r e s u l t  o f  increased cos t s  o f  supp l ies ,  ma te r i a l s ,  equipment and minor c o n t r a c t u a l  e f f o r t ,  t he  
a n t i c i p a t e d  change i n  suppor t  s e r v i c e  c o n t r a c t o r  wage-rates, and t he  f u l l  year o b l i g a t i o n  o f  such 
con t rac ts .  

C. The $11,453,000 inc rease  i n  t h i s  subcategory i s  t h e  
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I n  summary, the  1987 budget requirement o f  $1,441,000,000 i s  t o  p rov ide  f o r  21,800 f u l l - t i m e  equ i va len t  
c i v i l  s e r v i c e  workyears and t o  suppor t  t he  a c t i v i t i e s  a t  e i g h t  NASA i n s t a l l a t i o n s  and Headquarters, 
c o n s i s t e n t  wi th the  Research and Development, Space F l i g h t ,  Con t ro l  and Data Communications, and 
Cons t ruc t i on  o f  F a c i l i t i e s  program p lans.  

DETAIL OF CONTENTS BY FLNCTION 

I .  PERSONNEL AND ELATED COSTS 

A. COMPENSATION AND BENEFITS: 

1. Compensation: 

a. Permanent Pos i t i ons :  This p a r t  o f  Personnel and Related Costs covers t he  s a l a r i e s  o f  the f u l l -  
t ime permanent c i v i l  s e r v i c e  workforce and i s  t he  l a r g e s t  p i ece  o f  t h i s  f u n c t i o n a l  category. 

b.  Other Than Ful l- Time Permanent Pos i t i ons :  This category i n c l u d e s  the  s a l a r i e s  o f  NASA's non- 
Programs such as s tuden ts  p a r t i c i p a t i n g  i n  coopera t i ve  t r a i n i n g ,  summer permanent workforce. 

employment, youth oppo r tun i t y ,  and temporary c l e r i c a l  suppor t  a re  covered i n  t h i s  category.  

c. Reimbursable Deta i lees :  I n  accordance wi th e x i s t i n g  agreements, NASA reimburses t he  pa ren t  
Federa l  o rgan i za t i on  f o r  the  s a l a r i e s  and r e l a t e d  cos t s  o f  persons d e t a i l e d  t o  NASA. 

d. Overtime and Other Compensation: Overtime, ho l iday ,  pos t  and n i g h t  d i f f e r e n t i a l ,  and hazardous 
du ty  pay a re  i nc l uded  i n  t h i s  category.  
achievement and supe r i o r  performance. 

Also inc luded  are i n c e n t i v e  awards f o r  ou ts tand ing  

2. Bene f i t s :  In a d d i t i o n  t o  compensation, NASA, as au thor ized  and requ i red  by law, makes the  
employer 's c o n t r i b u t i o n  t o  personnel  b e n e f i t s .  These b e n e f i t s  i n c l u d e  c o n t r i b u t i o n s  t o  t he  C i v i l  
Serv ice  Ret i rement Fund, employees' l i f e  and h e a l t h  insurance, payments t o  the Medicare fund f o r  
permanent employees, and s o c i a l  s e c u r i t y  c o n t r i b u t i o n s  f o r  non-permanent personnel.  Payments t o  t h e  
c i v i l  s e r v i c e  r e t i r e m e n t  fund fo r  re-employed annu i t an t s  and f o r  severance pay t o  former employees 
i n v o l u n t a r i l y  separated through no f a u l t  o f  t h e i r  own are a l so  inc luded.  

B. SUPPORTING COSTS: 

1. Trans fe r  o f  Personnel: 
t he  expenses o f  s e l l i n g  and buy ing  a home, and t he  movement and s to rage  o f  household goods. 

Prov ided under t h i s  category a re  r e l o c a t i o n  cos ts  r e q u i r e d  by law, such as 
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2 .  O f f i c e  o f  Personnel Management Services: The O f f i c e  o f  Personnel Management i s  reimbursed f o r  
a c t i v i t i e s  such as s e c u r i t y  i n v e s t i g a t i o n s  on new h i r e s ,  r ec ru i tmen t  adve r t i s i ng ,  and career-  
m a t u r i t y  surveys. 

3. Personnel T ra in ing :  T r a i n i n g  i s  p rov ided  within the  framework o f  the  Government Employees T r a i n i n g  
Act  of  1958. 
and the  remainder p rov ides  f o r  t r a i n i n g  through nongovernment sources. 

P a r t  o f  the  t r a i n i n g  cos t s  c o n s i s t s  o f  courses o f f e r e d  by o ther  Government agencies, 

11. TRAVEL 

A. Program Travel :  

The l a r g e s t  p a r t  o f  t r a v e l  i s  f o r  d i r e c t i o n ,  c o o r d i n a t i o n  and management o f  program a c t i v i t i e s  i n c l u d i n g  
i n t e r n a t i o n a l  programs and a c t i v i t i e s .  The complex i t y  o f  t he  programs and t h e  geograph ica l  d i s t r i b u t i o n  o f  
NASA i n s t a l l a t i o n s  and c o n t r a c t o r s  necess i t a te  t he  need f o r  t h i s  category o f  t r a v e l .  As p r o j e c t s  reach  t h e  
f l i g h t  stage, suppor t  i s  r e q u i r e d  f o r  pre launch a c t i v i t i e s ,  i n c l u d i n g  overseas t r a v e l  t o  launch  and t r a c k i n g  
s i t e s .  The amount o f  t r a v e l  r e q u i r e d  f o r  f l i g h t  p r o j e c t s  i s  s i g n i f i c a n t  as i t  i s  d i r e c t l y  r e l a t e d  t o  the  
number o f  systems and subsystems, t he  number o f  des ign reviews, and the  number and complex i t y  o f  t h e  
launches and assoc ia ted ground operat ions.  

B. S c i e n t i f i c  and Techn ica l  Development Travel :  

T rave l  t o  s c i e n t i f i c  and t e c h n i c a l  meet ings and seminars pe rm i t s  employees engaged i n  research and 
development t o  p a r t i c i p a t e  i n  bo th  Government sponsored and nongovernment sponsored a c t i v i t i e s .  
p a r t i c i p a t i o n  a l l ows  personnel  t o  b e n e f i t  from exposure t o  t echno log i ca l  advances which a r i s e  ou t s i de  NASA, 
as w e l l  as a l l o w i n g  personnel  t o  p resen t  b o t h  accomplishments and problems t o  t h e i r  assoc ia tes  and p rov ides  
f o r  the  d issemina t ion  o f  t e c h n i c a l  r e s u l t s  t o  the  Un i ted  S ta tes  community. 
meet ings a re  working panels  convened t o  so l ve  c e r t a i n  problems f o r  t he  b e n e f i t  o f  the Government. 

This 

Many o f  the  Government sponsored 

C. Manaaement and ODerations Travel :  

Management and opera t ions  t r a v e l  p rov ides  f o r  the d i r e c t i o n  and coo rd ina t i on  o f  genera l  management 
ma t te r s  and t r a v e l  by o f f i c i a l s  t o  rev iew the  s t a t u s  of programs. I t  i n c l u d e s  t r a v e l  by f u n c t i o n a l  managers 
i n  such areas as personnel,  f i n a n c i a l  management and procurement. 
t r a v e l  i n  and around the I n s t a l l a t i o n s ;  t r a v e l  o f  unpaid members o f  research adv isory  cormi t tees ;  and 
i n i t i a l  du ty  s t a t i o n ,  permanent change o f  assignment, and o ther  f a m i l y  t r a v e l  expenses. Payments t o  
in te ragency  motor poo ls  a re  i nc l uded  i n  the  Operat ion o f  I n s t a l l a t i o n  f u n c t i o n  (Management and Operat ions 
sub func t i on ) .  

This category a l so  i n c l u d e s  the  cos t  o f  
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111. OPERATION OF INSTALLATION 

Opera t ion  of I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  suppl ies,  and equipment i n  suppor t  o f  the 
cen te rs '  i n s t i t u t i o n a l  a c t i v i t i e s .  These a re  d i v i d e d  i n t o  t h r e e  major sub func t i ona l  areas: F a c i l i t i e s  
Serv ices  ( t h e  cos t  o f  r e n t i n g  r e a l  p roper ty ,  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and 
equipment, and the  cos t  of c u s t o d i a l  se rv i ces  and u t i l i t i e s ) ;  Technica l  Serv ices  ( t h e  cos t  o f  automat ic  da ta  
process ing f o r  management a c t i v i t i e s ,  and the cos t  o f  educa t iona l  and i n f o r m a t i o n  programs and t e c h n i c a l  
shops suppor t ing  i n s t i t u t i o n a l  a c t i v i t i e s )  ; and Management and Operat ions ( the  cos t  o f  a d m i n i s t r a t i v e  
communications, p r i n t i n g ,  t r a n s p o r t a t i o n ,  medical ,  supply,  and r e l a t e d  s e r v i c e s ) .  A d e s c r i p t i o n  o f  each 
major sub func t ion  f o l l ows :  

A. F a c i l i t i e s  Services: 

1. Renta l  o f  Real Proper ty :  Renta l  o f  r e a l  p rope r t y  i nc l udes  the  r e n t a l  o f  b u i l d i n g  space d i r e c t l y  by 
NASA or throuqh the  General  Serv ices  Admin i s t r a t i on  t o  meet o f f s i t e  o f f i c e ,  warehousinq, and o the r  
requi rements which cannot o therwise be p rov ided  i n  e x i s t i n g  b u i l d i n g s  a t  the NASA I n s t a l l a t i o n .  
Most o f  the  funding i s  r e q u i r e d  f o r  r e n t a l  o f  the  NASA Headquarters complex o f  b u i l d i n g s  i n  t he  
D i s t r i c t  o f  Columbia, and nearby Maryland and V i r g i n i a  t h a t  a re  e i t h e r  Government-owned or leased. 
NASA must p rov ide  r e n t a l  payments t o  the  General  Serv ices A d m i n i s t r a t i o n  i n  accordance wi th P.L. 92- 
313 f o r  these f a c i l i t i e s .  

2. Maintenance and Related A c t i v i t i e s :  Maintenance and r e l a t e d  a c t i v i t i e s  i nc l ude  the  r e c u r r i n g  
day-to-day maintenance o f  f a c i l i t i e s  (grounds, b u i l d i n g s ,  s t r u c t u r e s ,  e t c  .) and equipment 
accomplished by non- C iv i l  Serv ice  personnel.  This i nvo l ves  the  mowing and care o f  grassy areas, 
care o f  t r e e s  and shrubs, e l eva to r s ,  cranes, pressure vesse l  inspec t ions ,  p a i n t i n g  and p r o t e c t i v e  
coat ings,  genera l  b u i l d i n g s  maintenance, and the  maintenance o f  i n s t a l l e d  mechanical, e l e c t r i c a l ,  
and o ther  systems. I n  a d d i t i o n ,  t h i s  i t em i nc l udes  f e a s i b i l i t y  s tud ies ,  p r o j e c t  design, 
c o n s t r u c t i o n  superv is ion ,  i nspec t i on ,  and o ther  i n s t i t u t i o n a l  f a c i l i t y  engineer ing f unc t i ons .  
Inc luded  a l s o  are any a p p l i c a b l e  cos t s  assoc ia ted  wi th  r e c u r r i n g  f a c i l i t y  work as w e l l  as ma te r i a l s ,  
hardware, and equipment used i n  f a c i l i t y  maintenance a c t i v i t i e s ,  whether accomplished by c i v i l  
s e r v i c e  personnel  or con t rac to rs .  I n  the  cos t  o f  equipment, r e l a t e d  maintenance and o ther  se rv i ces  
a re  r e f l e c t e d  f o r  o f f i c e ,  shop, l a b o r a t o r y  and o ther  f a c i l i t i e s  equipment as w e l l  as a d m i n i s t r a t i v e  
i n t e r n a l  communications and t e l e v i s i o n  mon i t o r i ng  equipment. 
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B. 

3 .  Cus tod ia l  Services: Cus tod ia l  se rv i ces  i n c l u d e  j a n i t o r i a l  and b u i l d i n g  c lean ing  serv ices,  pes t  
c o n t r o l ,  f i r e  p r o t e c t i o n  serv ices ,  s e c u r i t y  se rv i ces  i n c l u d i n g  badging and i d e n t i f i c a t i o n ,  l o c k  and 
sa fe  r e p a i r ,  t r a s h  and re fuse  handl ing,  window b l i n d s  and l i g h t  f i x t u r e  c lean ing ,  and laundry  and 
d r y  c l ean ing  o f  f a c i l i t y  r e l a t e d  i tems. 

4. U t i l i t i e s  Services: U t i l i t i e s  se rv i ces  i n c l u d e  the  purchase o f  u t i l i t i e s  such as e l e c t r i c i t y ,  
n a t u r a l  gas, f u e l  o i l ,  coa l ,  steam, propane, and o ther  f u e l  commodities as w e l l  as water and sewage 
t reatment  serv ices .  
p l a n t s  and systems. 

Also i nc l uded  a re  the  r e l a t e d  maintenance and opera t ing  cos t s  o f  t he  u t i l i t y  

Techn ica l  Serv i c e s  : 

1. Automatic Data Processing: 

a. Equipment: This category p rov ides  f o r  the  lease,  purchase and maintenance o f  genera l  purpose 
da ta  process ing equipment which suppor ts  i n s t i t u t i o n a l  ope ra t i ons  a t  each i n s t a l l a t i o n .  
Excluded i s  equipment dedicated t o  s p e c i f i c  research or  o p e r a t i o n a l  systems which i s  funded from 
the  Research and Development or the  Space F l i g h t ,  C o n t r o l  and Data Comnunications 
app rop r i a t i ons .  

b. Operations: Operat ions se rv i ces  i n c l u d e  programming, computer opera t ions  and r e l a t e d  se rv i ces  
f o r  i n s t i t u t i o n a l  a p p l i c a t i o n s  i n c l u d i n g  p a y r o l l ,  f i n a n c i a l  management, s e c u r i t y ,  maintenance, 
personnel,  l o g i s t i c s ,  and procurement records  and repo r t s .  

2. S c i e n t i f i c  and Techn ica l  I n f o r m a t i o n  and Educa t iona l  Programs: 

a. L i b r a r i e s :  The t e c h n i c a l  l i b r a r i e s  a re  es tab l i shed  t o  p rov ide  i n s t a l l a t i o n  s t a f f  with books, 
p e r i o d i c a l s ,  t e c h n i c a l  r e p o r t s  and o ther  s c i e n t i f i c  documentation. 

b. Educat ion and I n f o r m a t i o n  Proqrams: The educa t iona l  and i n f o r m a t i o n a l  programs p rov ide  f o r  t he  
documentation and d issemina t ion  o f  i n f o r m a t i o n  about t he  Agency's programs t o  t h e  genera l  
public, t he  educa t iona l  community a t  t he  elementary and secondary l e v e l s ,  and the mass 
comnunicat ions media. 
e x p o s i t i o n  o f  newsworthy m a t e r i a l  i n  suppor t  o f  reques ts  i n  t he  form o f  p ress  k i t s ,  news 
re leases,  t e l e v i s i o n  and r a d i o  i n f o r m a t i o n  tapes and c l i p s ,  and f e a t u r e  m a t e r i a l .  

Ass is tance t o  the  mass comnunicat ions media i nc l udes  t he  assembly and 

c. Shop and Support Services: Shop and suppor t  se rv i ces  i n c l u d e  genera l  f a b r i c a t i o n  shops, 
r e l i a b i l i t y  and q u a l i t y  assurance a c t i v i t i e s ,  sa fe ty ,  photographic  serv ices,  graphics,  and 
aud io- v isua l  ma te r i a l .  
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C. Management and Opera t ions :  

1. 

2 .  

3 .  

4 .  

A d m i n i s t r a t i v e  Communications: Inc luded  i n  t h i s  c a t e g o r y  are c o s t s  n o t  d e d i c a t e d  t o  a s p e c i f i c  
program or p r o j e c t ,  and cover  l e a s e d  l i n e s ,  long d i s t a n c e  t o l l s  ( i n c l u d i n g  FTS c h a r g e s ) ,  t e l e t y p e  
services,  and l o c a l  t e l e p h o n e  service. 

P r i n t i n g  and Reproduction:  Inc luded  i n  t h i s  c a t e g o r y  are t h e  c o s t s  f o r  d u p l i c a t i n g ,  b l u e p r i n t i n g ,  
mic ro f i lming ,  and o t h e r  pho tograph ic  r e p r o d u c t i o n s .  Also inc luded  i n  t h i s  c a t e g o r y  are Government 
P r i n t i n g  O f f i c e  p r i n t i n g  c o s t s ,  c o n t r a c t u a l  p r i n t i n g  and t h e  r e l a t e d  composi t ion and b ind ing  
o p e r a t i o n s .  

T r a n s p o r t a t i o n :  
purpose  motor v e h i c l e s  used by bo th  c i v i l  service and s u p p o r t  c o n t r a c t o r  pe r sonne l .  
movement of s u p p l i e s  and equipment by commercial carriers and payments t o  i n t e r a g e n c y  motor p o o l s  
are a l s o  i n  t h i s  c a t e g o r y .  

T r a n s p o r t a t i o n  services i n c l u d e  t h e  o p e r a t i o n  and maintenance o f  a l l  g e n e r a l  
The c o s t  o f  

I n s t a l l a t i o n  Common S e r v i c e s :  I n s t a l l a t i o n  common services i n c l u d e  s u p p o r t  a c t i v i t i e s  a t  each 
i n s t a l l a t i o n  such as: o c c u p a t i o n a l  medicine and environmental  h e a l t h ;  mail service; supp ly  
management; p a t e n t  services; a d m i n i s t r a t i v e  equipment;  o f f i c e  s u p p l i e s  and materials; and pos tage .  
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DISTRIBUTION OF PERMANENT C I V I L  SERVICE WORKYEARS BY INSTALLATION 

1985 
Ac tua l  

Johnson Space Center ......................... 
Kennedy Space Center ......................... 
Marsha l l  Space F l i g h t  Center ................. 
N a t i o n a l  Space Technology Labo ra to r i es  ....... 
Goddard Space F l i g h t  Center .................. 
Ames Research Center ......................... 
Langley Research Center ...................... 
Lewis Research Center ........................ 
Inspec to r  General  ............................ Headquarters ................................. 

Subto ta l .  Fu l l- Time Permanent Workyears .... 
Other Than Ful l- Time Permanent Workyears ..... 

Tota l .  C e i l i n g  C o n t r o l l e d  C i v i l  Serv ice  .... 

3. 247 
2. 064 
3. 263 

114 

2. 044 
2. 824 
2. 647 
1. 267 

94 

21. 123 

870 

21. 993 

3. 559 

1986 
Budget Cur ren t  

Es t imate  Est imate 

3. 201 
2. 054 
3. 229 

106 
3. 569 
2. 001 
2. 808 
2. 582 
1. 292 

97 

3. 252 
2. 035 
3. 229 

119 
3. 576 
2. 029 
2. 812 
2. 655 
1. 242 

97 

20. 939 21. 046 

861 754 

21. 800 21. 800 

S U W R Y  OF BWGET PLAN BY INSTALLATION 
(Thousands o f  Dollars)  

Johnson Space Center ......................... 
Kennedy Space Center ......................... 
Marsha l l  Space F l i g h t  Center ................. 
N a t i o n a l  Space Technology Labo ra to r i es  ....... 
Goddard Space F l i g h t  Center .................. 
Ames Research Center ......................... 
Langley Research Center ...................... 
Lewis Research Center ........................ 
Headquarters ................................. 
Inspec to r  General  ............................ 
Agencywide A c t i v i t i e s  ........................ 

214. 811 
184. 488 
198. 069 
10. 669 

196. 857 
120. 290 
147. 122 
137. 383 
116. 866 

5. 225 -- . 

220. 403 
193. 419 
202. 363 
11. 356 

206. 628 
127. 992 
154. 216 
144. 785 
120. 020 

5. 818 
... 

209. 987 
194. 700 
200. 095 
10. 907 

203. 930 
124. 698 
150. 029 
142. 977 
119. 166 

5. 511 
... 

Tota l .  Research and Program Management ..... 1.331. 780 1. 387 . 0001/ 1.362. 000 

- 1/ I nc l udes  add-back o f  $42. 000 f o r  the  pay f reeze  vs . a pay c u t  i n  FY 1986 . 

1987 
Budget 

Es t imate  

3. 253 
2. 030 
3. 234 

119 
3. 576 
2. 029 
2. 812 
2. 655 
1. 242 

97 

21. 047 

753 

21. 800 

218. 110 
208. 096 
203. 847 
11. 453 

214. 338 
133. 913 
155. 033 
150. 320 
127. 896 

5. 494 
12. 500 

1.441. 000 
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DISTRIBUTION OF PERMANENT 

RESEARCH AND DEVELOPMENT ......................... 
SDace S t a t i o n  .................................. 
Space T ranspo r ta t i on  C a p a b i l i t y  Development .... 
Space Science and A p p l i c a t i o n s  ................. 

Physics and astronomy ........................ 
L i f e  sciences ................................ 
Plane ta ry  e x p l o r a t i o n  ........................ 
Space a p p l i c a t i o n s  ........................... 

Commercial Programs ............................ 
Technology U t i l i z a t i o n  ....................... 
Commercial Use o f  Space ...................... 

Aeronaut ics  and Space Technoloqy ............... 
Aeronaut i ca l  research and technology ......... 
Space research and technology ................ 
Trans-atmospheric Research and Technology .... 

Track ing  and Data A c q u i s i t i o n  .................. 
SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS .... 

Space T ranspo r ta t i on  Operat ions ................ S h u t t l e  Produc t ion  and Opera t iona l  C a p a b i l i t y  .. 
Space and Ground Network. Communications and 
Data Systems .................................. 

Subto ta l .  D i r e c t  ............................. 
CENTER MANAGEMENT AND OPERATIONS SUPPORT ......... 

Subto ta l .  f u l l - t i m e  permanents ............... 
Other than f u l l - t i m e  permanents ................ 

To ta l .  Permanent P o s i t i o n s  ................... 

CIVIL SERVICE WORKYEARS BY PROGRAM 

1986 
1985 Budget Cur ren t  

A c t u a l  Es t imate  Est imate 

11. 762 12. 470 12. 596 

1. 164 1. 830 1. 768 

1. 447 1. 367 1. 487 

4. 394 4. 219 4. 312 
2. 414 2. 334 2. 460 

287 
191 

1. 502 

67 
40 
27 

- 

4. 661 
3. 485 
1. 176 

29 

... 

2 51 
179 

1. 455 

107 
45 
62 

4. 916 
3.  561 
1. 355 

- 

... 
31 

253 
181  

1. 418 

110 
39 
7 1  

. 

4, 889 
3. 595 
1. 294 ... 

30 . 
4. 493 3. 838 3. 868 
1. 097 813 886 
2; 727 2. 339 2. 328 

66 9 686 654 

16. 255 16. 308 16. 464 

4. 868 4. 631 4. 582 

21. 123 20. 939 21. 046 

870 861 754 

21. 993 21. 800 21. 800 

1987 
Budget 

Es t imate  

12. 853 

2. 128 

1. 504 

4. 188 

251 
180 

1. 505 

118 
37 
81  

4. 885 
3. 418 
1. 275 

192 

30 

2. 252 

- 

- 
3 6 1 3  

735 
A- 

2. 234 

644 

16. 466 

4. 581 

21. 047 

753 

21. 800 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

PROPOSED APPROPRIATION LANGUAGE 

RESEARCH AND PROCRAM MANAGEMENT 

For necessary expenses of research in Government laboratories, 
management of proprams and other activities of the National Aero- 
nautics and Space Administration, not otherwise provided for, includ- 
ing uniforms or allowances therefor, as authorized by law (5 U.S.C. 
5901-5902); awards; lease, hire, maintenance and operation of admin- 
istrative aircraft; purchase (not to exceed thirty-three for replacement 
only, and hire of passenger motor vehicles; and maintenance and 
repair of real and personal property, and not in excess of $100,000 per 
project for construction of new facilities and additions to existing 
facilities, repairs, and rehabilitation and modification of facilities; 
[$1,367,000,000] $1,4~1,O&l,lXX? h v & d ,  That contracts may be en- 
tered into under this appropriation for maintenance and operation of 
facilities, and for other services, to be provided during the next fiscal 
year: Provided further, That not to exceed $35,000 of the foregoing 
amount shall be available for scientific consultations or extraordinary 
expense, to be expended upon the approval or authority of the Admin- 
istrator and his determination shall be final and conclusive[: Prouid- 
ed further. That of funds provided for the National Aeronautics and 
Space Administration under this or any other account, 5400,000 shall 
be available for the activities of the National Commission on Space, 
established by the National Aeronautics and Space Administration 
Authorization Act, 1985 (Public Law 98-361; 98 Stat. 422)). 
[SEC. 416. Notwithstanding any other provision of this Act, 

amounts otherwise provided by this Act for the following accounts 
and activities are reduced by the following amounts: 

NATIONAL AERONhUTICS AND SPACE ADMINISTRATION 

“Research and program management”, $5,000,000;] Ukpartrnent of 
Housing and Urban Development-Independent Agencies Approprio- 
tions Act, 1986; additional authorizing legislation to be propscd.) 







RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

LYNDON E. JOHNSON SPACE CENTER 

DESCRIPTION 

The Lyndon B. Johnson Space Center (JSC) i s  l o c a t e d  approx imate ly  20 m i l e s  southeast o f  downtown Houston, 
Texas. T o t a l  NASA-owned l a n d  a t  the  Houston s i t e  c o n s i s t s  o f  1,647 acres. The Center a l s o  u t i l i z e s  an 
a d d i t i o n a l  54,080 acres a t  the  White Sands Test F a c i l i t y ,  Las Cruces, New Mexico. The t o t a l  c a p i t a l  
investment o f  the  JSC, i n c l u d i n g  f i x e d  assets  i n  progress and con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  
l o c a t i o n s  and the  White Sands Test F a c i l i t y ,  as o f  September 30, 1985 was $828,157,000. 

CENTER ROLES AND MISSIONS 

JSC was es tab l i shed  i n  November 1961, i n  response t o  the need i n  NASA f o r  a Center t o  manage the  design, 
development and manufacture o f  manned spacecra f t ;  f o r  s e l e c t i o n  and t r a i n i n g  o f  as t ronau t  crews; and t he  
conduct o f  manned space f l i g h t  missions. This need cont inued as the  Na t i on  proceeded toward more ambi t ious 
under tak ings such as the  Apo l l o  program, the  Skylab program, t he  Apollo-Soyuz Test P r o j e c t ,  t he  Space 
S h u t t l e  program, and c u r r e n t l y  t he  Space S t a t i o n  program. To meet t h i s  r e s p o n s i b i l i t y ,  JSC has developed 
unique areas o f  recognized t e c h n i c a l  exce l lence  within the  c i v i l  s e r v i c e  s t a f f  and f a c i l i t i e s  o f  s u p e r i o r  
m e r i t ,  which c o n s t i t u t e  a N a t i o n a l  resource. The p r i n c i p a l  and suppor t ing  r o l e s  are: 

Space S t a t i o n  - l e a d  cen te r  f o r  management o f  t he  d e f i n i t o n  phase con t rac t s ,  in-house systems eng ineer ing  
and i n t e g r a t i o n ,  u t i l i z a t i o n ,  advanced technology development, focused technology and o p e r a t i o n a l  
readiness. 
design. 

I nc l udes  s t a t i o n  c o n f i g u r a t i o n  management, s t a t i o n  subsystem development and o v e r a l l  system 
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Manned Veh ic les  - development of manned space v e h i c l e s  and assoc ia ted suppor t ing  technology, i nc l ud ing :  

Space S h u t t l e  Produc t ion  and Operat ions C a p a b i l i t y  - development o f  the  O r b i t e r  and l ead  Center f o r  
management o f  t he  S h u t t l e  system; i n c l u d i n g  S h u t t l e  c o n f i g u r a t i o n  management, S h u t t l e  eng ineer ing  and 
O r b i t e r  o p e r a t i o n a l  procurement. 

STS Operat ions - o p e r a t i o n a l  p lanning,  crew s e l e c t i o n  and t r a i n i n g ,  medica l  operat ions,  STS f l i g h t  
c o n t r o l ,  exper iment/payload f l i g h t  c o n t r o l  f o r  a t tached payloads and STS u t i l i z a t i o n  p lanning/pay load 
accommodation s tud ies .  

Env i ronmenta l  and Crew Support Systems - develop and demonstrate Environmental  Con t ro l  and L i f e  Support 
Subsystems (ECLSS) and Ex t raveh i cu la r  A c t i v i t y  (EVA) systems s u i t a b l e  f o r  STS and o ther  advanced needs. 

Env i ronmenta l  E f f e c t s  Ana lys is  - manage e f f o r t s  t o  develop t he  da ta  base and conduct analyses t o  
a s c e r t a i n  any env i ronmenta l  impact o f  STS operat ions.  

Suppor t ing Technology Advanced Developments - development o f  p ro to types ,  l ong  l ead  t ime  systems and new 
procedures and so f tware  f o r  advanced systems. 

Advanced Miss ions - manage s tud ies  t o  de f i ne  advanced t r a n s p o r t a t i o n  and o r b i t a l  systems. 

L i f e  Sciences: 

Med ica l  Research - e s t a b l i s h  human base l i ne  data, i n v e s t i g a t e  and develop countermeasures t o  so l ve  space 
medicine problems, and develop i n f o r m a t i o n  techniques and equipment t o  suppor t  medica l  ope ra t i on  and 
med ica l  experiments. 

Food Systems Technology - develop n u t r i t i o n a l  requi rements and food process ing systems i n  suppor t  o f  
human space f l i g h t .  
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Space lab  Payload - development o f  Space lab  l i f e  s c i e n c e s  r e s e a r c h  c a p a b i l i t y  th rough  common o p e r a t i n g  
r e s e a r c h  equipment development;  d e f i n i t i o n  and development o f  i n - f l i g h t  biomedical  exper iments .  

Lunar and P l a n e t a r y  Geosc iences  - deve lop  and m a i n t a i n  t e c h n i c a l  d i s c i p l i n e  base  f o r  l u n a r  and p l a n e t a r y  
geosc i ences  and p l a n e t a r y  materials handl ing  techniques .  

Technology Experiments  i n  Space - manage t h e  O r b i t e r  exper iments  program; d e f i n i t i o n  and development of  
exper iments  i n  areas c o n s i s t e n t  wi th  o t h e r  JSC s p a c e  r o l e s .  

Remote Sens ing  - T e s t i n g  spaceborne  i n s t r u m e n t s  used t o  measure v a r i o u s  phenomena on or above t h e  E a r t h  from 
space .  I n c l u d e s  development o f  t e c h n i q u e s  t o  p r o c e s s  and unders tand  t h e  d a t a  r e c e i v e d  and t o  u s e  it. 
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SUMMARY 3F RESOURCES REQUIREMENTS 

Funding P lan  by Func t i on  
1986 1987 

1985 Budget Cur ren t  Budget 
Est imate Es t imate  A c t u a l  Es t imate  

(Thousands o f  

I. Personnel and Related Costs.................. 155,283 155,988 156,506 157,729 

11. Travel....................................... 4,756 4,963 4,808 5,350 

111. Operat ion o f  Installation.................... 54,772 59,452 48,673 55,031 

A. F a c i l i t i e s  Services...................... (27,912) (33,911 ) (28,990) (32,767) 

i3. Technica l  Services....................... ( 8,521) ( 8,916) ( 7,983) ( 8,560) 

C. Management and Operations.. .............. (18 . 339) (16,625) (11,700) (13,704) 

Tota l ,  fund requi rements .............. 214,811 220,403 209,987 218,110 
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DISTRIBUTION OF PERMANENT WORKYEARS BY PROGRAM 

1987 
Budget 

Es t imate  

1986 
Budget Cur ren t  

Es t imate  Es t imate  
1985 

A c t u a l  

1,168 ........................... 1,319 1 ,470 1 ,565 

81 5 

RESEARCH AND DEVELOPMENT. 

Space Station..................................... 620 714 422 

Space T ranspo r ta t i on  C a p a b i l i t y  Development ....... 563 572 489 530 

Space Science and A p p l i c a t i o n s  .................... 
Physics and Astromony ........................... 
L i f e  Sciences................................... 
P lane ta ry  E x p l o r a t i o n  ........................... 
Space App l i ca t i ons  .............................. 

142 
2.5 

146 141  
0 25 

85 7 6  
31 33 
30 7 

181 
24 

117 
33 

7 

73  
33 
11 

Commercial Programs ............................... 
Commercial Use o f  Space ......................... Technology Utilization.......................... 

6 
1 
5 

7 
2 
5 

2 
1 
1 

6 
1 
5 

Aeronaut ics  and Space Technology .................. 
Space ........................................... Aeronautical.................................... 

39 
1 

38 

36 
1 

35 

33 
0 

58 
5 

53 33 

1 ,219 1 ,394  1 ,313 1,550 SPACE FLIGHT, CONTROL AND DATA COWUNICATIONS....... 

417 
1 ,133 

388 409 
1,006 ' 904 

363 
856 

S h u t t l e  Produc t ion  and Operat ions C a p a b i l i t y  ...... 
Space T ranspo r ta t i on  Operat ions ................... 

2,718 2,713 2,783 2,784 To ta l ,  d i r e c t  workyears ......................... 
469 488 469 

3,201 3,252 

529 CENTER MANAGEMENT AND OPERATIONS SUPPORT............ 

To ta l ,  F u l l - t i m e  workyears ...................... 3,247 3,253 

Other than Full-time.............................. 89 

3,342 

100 90 130 

3 ,301 3,342 Tota l ,  workyears... ............................. 3,377 
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PROGRAM DESCRIPTION 

Permanent C i v i l  
S e r v i c e  Workyears 

RESEARCH AND DEVELOPHENT 

SPACE STATION.............................................................. 81 5 

The f i s c a l  year 1987 s t a f f i n g  p r o v i d e s  f o r  t h e  necessa ry  management ac t iv i t i e s  t o  s u p p o r t  t h e  Space 
S t a t i o n  th rough  t h e  program d e f i n i t o n  phase and i n i t i a l  development e f f o r t s  f o r  which JSC is r e s p o n s i b l e .  
I t  a l s o  p r o v i d e s  f o r  t h e  c o n t i n u i n g  e f f o r t  r e q u i r e d  i n  systems e n g i n e e r i n g  and i n t e g r a t i o n  (SE&I),  advanced 
technology development,  focused technology,  u t i l i z a t i o n ,  and o p e r a t i o n a l  r e a d i n e s s  necessa ry  t o  p rov ide  
p r o d u c t s  t o  t h e  d e f i n i t i o n  and p r e l i m i n a r y  d e s i g n  c o n t r a c t o r s .  

The Space S t a t i o n  program r e q u i r e s  a c o o r d i n a t e d  e f f o r t  a c r o s s  d i s c i p l i n e s  t o  i n s u r e  t h a t  a l l  f u n c t i o n s  
are adequa te ly  addressed  i n  t h e  d e f i n i t i o n  phase. NASA h a s  made a commitment t o  under take  the  SE&I o f  t h e  
t o t a l  Space S t a t i o n  wi th  c i v i l  s e r v a n t s ,  whereas on p a s t  programs, a m a j o r i t y  of  t h i s  e f f o r t  was performed 
by c o n t r a c t o r s .  T h i s  is n e c e s s a r y  due t o  t h e  lack  of  p receden t  f o r  c o o r d i n a t i n g  such  a h i g h l y  complex 
array of  systems and sub- systems wi th  t h e  v a r i e d  and i n t r i c a t e  o r g a n i z a t i o n a l  structures involved i n  t h i s  
program. SE&I p r o d u c t s  w i l l  p rov ide  t h e  c a p a b i l i t y  f o r  s i m u l a t i o n s  o f  docking and b e r t h i n g ,  on- orb i t  
assembly o f  l a r g e  structures,  t o t a l  on- orb i t  o p e r a t i o n a l  s i m u l a t i o n s ,  i n t e g r a t i o n  of  v a r i o u s  e lements  such 
as  t h e  Space T r a n s p o r t a t i o n  System (STS) , O r b i t  Maneuvering V e h i c l e / O r b i t a l  T r a n s f e r  Veh ic le  (OMV/OTV) and 
t h e  systems, m a n i p u l a t o r s ,  e x t r a- v e h i c u l a r  a c t i v i t y  (EVA), human p r o d u c t i v i t y ,  and a p p l i c a t i o n s  s o f t w a r e  as 
well a s  management o f  t h e  d e f i n i t i o n  e f f o r t s  p e r t a i n i n g  t o  t h e  o v e r a l l  structures and a r c h i t e c t u r e  o f  t h e  
Space S t a t i o n  systems, o u t f i t t i n g  o f  t h e  h a b i t a t i o n  module, d e f i n i t i o n  o f  t h e  EVA r equ i rements ,  the rmal  
management, mechanisms, a i r l o c k ,  d a t a  management, communications and t r a c k i n g .  I n  a d d i t i o n ,  JSC is 
r e s p o n s i b l e  f o r  t h e  o v e r a l l  r e s o u r c e s  i n t e g r a t i o n  and a n a l y s i s  o f  a l l  t h e s e  e f f o r t s .  

U t i l i z a t i o n  e f f o r t s  w i l l  c o n t i n u e  t o  deve lop  and i d e n t i f y  p o t e n t i a l  users and d e f i n e  f u n c t i o n a l  and user 
requ i rements  based on t h e  payload needs f o r  s c i e n c e ,  commercial and technology development m i s s i o n s ,  which 
w i l l  d r i v e  t h e  d e s i g n  o f  t h e  o v e r a l l  Space S t a t i o n  systems c a p a b i l i t i e s  t o  p rov ide  user f r i e n d l y  and c o s t  
e f f e c t i v e  services. 
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Opera t iona l  readiness o f  the  Space S t a t i o n  w i l l  be dependent on the systems developed t o  suppor t  ground 
and on- o rb i t  requirements.  
f unc t i ons  necess i t a te  the beginn ing o f  o p e r a t i o n a l  readiness e a r l y  i n  t he  l i f e  o f  the  Space S ta t i on .  

The i n t e g r a t i o n  o f  t e c h n i c a l  and user requi rements t o  suppor t  long- term systems 

Crew involvement i n  the  d e f i n i t i o n  process p rov ides  i n s i g h t  i n t o  f u t u r e  payload opera t ions  on the  Space 
S t a t i o n  as w i l l  d e f i n i n g  S t a t i o n  and STS i n t e r f a c e s .  

Permanent C i v i l  
Serv ice  Work years 

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT................................ 563 

The suppor t  o f  the  Spacelab development e f f o r t  i nc l udes  e s t a b l i s h i n g  and c o n t r o l l i n g  S h u t t l e  i n t e r f a c e  
w i th  the Spacelab f o r  o v e r a l l  s a f e t y  requi rements f o r  t he  Shutt le/Spacelab, and suppor t  o f  t h e  Marsha l l  
Space F l i g h t  Center i n  the performance o f  i t s  assigned r e s p o n s i b i l i t i e s .  
m iss ion  t r a i n i n g  i n  con junc t i on  w i th  f l i g h t  hardware and t he  development and ope ra t i on  o f  Shut t le /Spacelab 
s imu la to r s  and t r a i n e r s ,  as w e l l  as Spacelab suppor t  r e s i d e n t  i n  the O r b i t e r  genera l  purpose computer. 

JSC i s  respons ib l e  f o r  drew 

Payload i n t e g r a t i o n  a c t i v i t i e s  i n v o l v e  b o t h  t he  upper stages p r o j e c t  and t he  t e the red  s a t e l l i t e  system. 
For  the upper stages, d u t i e s  i n c l u d e  the e f f o r t s  necessary t o  i n t e g r a t e  t he  i n t e r f a c e  between t he  O r b i t e r  
and the  payload. JSC i s  i n v o l v e d  with p lann ing  the  i n t e g r a t i o n  o f  the  I n t e r i m  Upper Stage, t he  Centaur G 
and G prime, t he  Trans fe r  O r b i t  Stage, and the  Payload Assist Module. 
unique i n t e g r a t i o n  requi rements t o  the  Tethered S a t e l l i t e  System. 

JSC p rov ides  t he  suppor t  o f  payload- 

Payloads opera t ions  and suppor t  equipment p rov ide  o p t i o n a l  se rv i ces  f o r  payloads. These e f f o r t s  i n v o l v e  
performing a n a l y t i c a l  tasks  for  the  payloads t h a t  r e q u i r e  s p e c i a l  ana lys is ,  and t he  b u i l d i n g  o f  m o d i f i c a t i o n  
o f  hardware f o r  unique payloads, hardware t h a t  suppor ts  s p e c i f i c  c lasses  o f  payloads, or hardware t h a t  
p rov ides  i n t e r f a c e s  between the  payload and the  O r b i t e r .  

The advanced programs a c t i v i t i e s  a t  JSC a re  planned and admin is te red  t o  suppor t  c u r r e n t  and f u t u r e  Agency 
programs. 
has been p laced on develop ing and enhancing s a t e l l i t e  se rv i ces  t o  improve u t i l i z a t i o n  o f  t he  O r b i t e r  
veh ic le .  
cont inue t o  be major tasks  o f  i n t e r e s t .  Suppor t ing technology a c t i v i t i e s  a re  conducted t o  advance t he  use 
o f  a r t i f i c i a l  i n t e l l i g e n c e  and i t s  a p p l i c a t i o n s  i n  pursuance o f  NASA's  goals.  

Major a c t i v i t i e s  a t  JSC a re  designed t o  promote more e f f i c i e n t  opera t ions  o f  t he  STS and emphasis 

Support t o  t he  development o f  upper s tages and t he  i n t e g r a t i o n  o f  payloads have been and w i l l  
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SPACE SCIENCE AND APPLICATIONS 

PHYSICS AND ASTRONOMY...................................................... 25 

JSC has  t h e  r o l e  o f  miss ion  manager f o r  t h e  Space lab  f l i g h t s ,  and o f  p r o v i d i n g  miss ion  s u p p o r t .  T h i s  
i n c l u d e s  t h e  i n t e g r a t i o n  o f  a l l  p h y s i c s  and astronomy exper iments  t h a t  are placed i n  t h e  Space lab  modules, 
p a l l e t s ,  and i n  t h e  mid-deck. JSC i n t e g r a t e s  t h e  exper iments  i n t o  o t h e r  Space lab  p a l l e t s ,  such  as t h e  OAST 
M u l t i  Purpose Experiment S t r u c t u r e  (MPES) Pal le t  and t h e  l a r g e  format camera. 
d e s i g n s  and deve lops  t h e  i n d i v i d u a l  exper iments  t o  be used on t h e  miss ions .  

I n  some cases, JSC a l s o  

LIFE SCIENCES.............................................................. 73 

The Cen te r  has  t h e  l e a d  r o l e  i n  e v a l u a t i n g  human p h y s i o l o g i c a l  changes  a s s o c i a t e d  wi th  t h e  s p a c e  
environment and p r o v i d i n g  e f f e c t i v e  countermeasures  t o  assure crew h e a l t h  and op t imal  performance,  e.g., t h e  
Space Adaption Syndrome (SAS) a c t i v i t y  which f o c u s e s  on i n v e s t i g a t i n g  t h e  p o t e n t i a l  problems t h e  Space 
S h u t t l e  crew have i n  a d j u s t i n g  t o  t h e  w e i g h t l e s s  environment of  space .  These exper iments  are a l s o  des igned 
t o  u t i l i z e  t h e  space  environment t o  accompl ish  medical  and b i o l o g i c a l  r e s e a r c h .  

PLANETARY EXPLORATION...........................,.......................... 33 

The Center  s u p p o r t s  t h e  Agency's  p l a n e t a r y  e x p l o r a t i o n  program i n  t h e  area o f  g e o s c i e n c e s  where a s t r o n g ,  
ac t ive  r e s e a r c h  group is  r e q u i r e d  t o  s u p p o r t  f u t u r e  programs, p r o v i d e  c u r a t o r i a l  s u p p o r t ,  a s s i s t  i n  
i n f o r m a t i o n  d i s s e m i n a t i o n  and i n t e r a c t  wi th  o u t s i d e  s c i e n t i s t s .  To p rov ide  t h i s  s u p p o r t ,  t h e  r e s e a r c h  group 
p u r s u e s  r e s e a r c h  on t h e  compos i t ions ,  structures and e v o l u t i o n a r y  h i s t o r i e s  o f  t h e  s o l i d  b o d i e s  o f  t h e  s o l a r  
system. 
t h e o r e t i c a l  s t u d i e s  program and a program which is invo lved  i n  t h e  development of remote s e n s i n g  
i n s t r u m e n t a t i o n .  The d e f i n i t i o n  o f  g e o s c i e n c e  requ i rements  f o r  fu tu re  p l a n e t a r y  f l i g h t  m i s s i o n s  i n v o l v e s  
e x t e n s i v e  i n t e r a c t i o n  wi th  t h e  p l a n e t a r y  s c i e n c e  community. 

The Cen te r  has  an ongoing program of  a n a l y s i s  o f  p l a n e t a r y  materials and o f  remote s e n s i n g  d a t a ,  a 

SPACE APPLICATIONS......................................................... 11 

Space a p p l i c a t i o n s  f l i g h t  p r o j e c t s  r e s p o n s i b i l i t i e s  a t  JSC c e n t e r  around S h u t t l e  payload i n s t r u m e n t  
development. 
a i r c r a f t  s e n s o r s  p lan  i n v o l v i n g  t e s t i n g ,  maintenance,  and o p e r a t i o n  of a wide var ie ty  o f  r e p o r t  s e n s o r s  t o  
p rov ide  d a t a  t o  i n v e s t i g a t o r s .  
look ing  remote s e n s i n g  S h u t t l e  m i s s i o n s  SRL-2 and SRL-3. 
miss ion  c o n t r o l ,  miss ion  requ i rements  d e f i n i t i o n ,  and exper iment  i n t e g r a t i o n .  

Responding t o  a i r b o r n e  measurement r equ i rements ,  JSC is a l s o  deve lop ing  and implementing an 

JSC is a s s i g n e d  miss ion  management r e s p o n s i b i l i t i e s  f o r  t h e  Earthward- 
Th i s  i n c l u d e s  t h e  miss ion  p lann ing ,  real-time 
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COMMERCIAL PROGRAMS 

TECHNOLOGY UTILIZATION..................................................... 1 

The Technology U t i l i z a t i o n  program t r a n s f e r s  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA's 
research  and development programs for a p p l i c a t i o n  by t he  p r i v a t e  and p u b l i c  sector .  

COMMERCIAL USE OF SPACE.................................................... 5 

The o b j e c t i v e  o f  Commercial Use o f  Space program i s  t o  increase p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage increased i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space-based 
research and development. This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use o f  and access t o  space. 

AERONAUTICS AND SPACE TECHNOLOGY 

AERONAUTICAL RESEARCH AND TECHNOLOGY....................................... 1 

The Center i s  c o n t i n u i n g  i t s  j o i n t  e f f o r t  wi th the Langley Research Center on a s tudy f o r  t h e  development 
o f  Advanced I n f o r m a t i o n  Process ing Systems (AIPS) a r c h i t e c t u r e  which w i l l  p rov ide  the h i g h l y  r e l i a b l e  
redundancy management r e q u i r e d  i n  d i s t r i b u t e d  process ing systems o f  f u t u r e  a i r c r a f t  and space f l i g h t  c o n t r o l  
systems. 

SPACE RESEARCH AND TECHNOLOGY.............................................. 38 

JSC i s  under tak ing  the  s tudy o f  a f a m i l y  o f  techno log ies  fo r  space s t a t i o n  subsystems and improved STS 
operat ions.  The techno log ies  inc lude :  improvement of man-machine i n t e r a c t i o n s  i n  space, advanced thermal  
concepts, e v a l u a t i o n  o f  ADA language i n  NASA f l i gh t  systems, env i ronmenta l l y  c o n t r o l l e d  l i f e  suppor t  systems 
e f f i c i e n c i e s ,  development o f  dock ing /ber th ing  systems r e q u i r e d  f o r  l a r g e  space systems, da ta  system 
a r c h i t e c t u r e  designs, and methodologies t o  improve c o s t  e f fec t i veness  o f  guidance, n a v i g a t i o n  and c o n t r o l  
(GN&C) systems. 
space f l i g h t  systems, m a t e r i a l s  and s t r u c t u r e s  and systems ana l ys i s .  

I n  a d d i t i o n ,  space research and technology a c t i v i t i e s  i n c l u d e  space energy conversion, 
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SPACE FLIGHT, CONTROL, AN) DATA COHMLHICATIONS 

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY.............................. 36 3 

Activit ies c o n s i s t e n t  w i t h  t h e  l aunch  schedu le  and procurement o f  n e c e s s a r y  f l i g h t  and ground s u p p o r t  
equipment w i l l  be con t inued .  
management r e s p o n s i b i l i t y  f o r  program c o n t r o l ,  o v e r a l l  systems e n g i n e e r i n g ,  and Space S h u t t l e  system 
i n t e g r a t i o n .  
management o f  t h e  p roduc t ion  o f  t h e  o r b i t e r  system is provided.  
systems (e.g. ,  s t r u c t u r e s ,  p r o p u l s i o n ,  power, a v i o n i c s ,  e t c . )  and t o  lower s e l e c t e d  e lements  w i t h i n  t h e  
subsystems.  
and remote manipu la to r )  of  o p e r a t i o n a l  f l i g h t  hardware w i l l  begin  t r a n s i t i o n i n g  t o  t h e  Kennedy Space Center  
d u r i n g  1986. 
Examples o f  such equipment are: e x t r a- v e h i c u l a r  m o b i l i t y  u n i t ,  c l o s e d  c i rcu i t  t e l e v i s i o n ,  s u r v i v a l  r a d i o  
sets ,  dos imet ry ,  crew equipment,  pho tograph ic  camera systems, and b i o i n s t r u m e n t a t i o n .  

The Na t iona l  Space T r a n s p o r t a t i o n  System Program Office o f  JSC h a s  program 

Management of  t h e  " lead c e n t e r"  f u n c t i o n s  as r e l a t e d  t o  t h e  Space S h u t t l e  and o v e r a l l  
T h i s  i n c l u d e s  management o f  v a r i o u s  o r b i t e r  

S u s t a i n i n g  e n g i n e e r i n g  f o r  i n d i v i d u a l  subsystems ( l i n e  r e p l a c e a b l e  u n i t s  such  as t h e  fuel  ce l l s  

JSC is r e s p o n s i b l e  f o r  management o f  a re la t ively l a r g e  q u a n t i t y  of  s u p p o r t i n g  equipment.  

To i n t e g r a t e  a l l  v e h i c l e  systems i n t o  an e f f i c i e n t  o p e r a t i n g  system, many d e t a i l e d  i n t e r f a c e s  .and 
S p e c i f i c  i n t e r f a c e  c o n t r o l  documents are f u n c t i o n a l  performance features m u s t  be i d e n t i f i e d  and d e f i n e d .  

i d e n t i f i e d  and e s t a b l i s h e d ,  i n c l u d i n g  both  f l i g h t  systems and f l i g h t  t o  ground system. General  c a p a b i l i t y  
and performance c r i t e r i a  are e s t a b l i s h e d  f o r  s p e c i a l  areas o f  c o n s i d e r a t i o n  such as  e l e c t r o m a g n e t i c  
c o m p a t i b i l i t y  and l i g h t n i n g  p r o t e c t i o n .  Systems o p e r a t i o n s  r e q u i r e  t h e  p r e p a r a t i o n  of  systems performance 
d a t a  and o p e r a t i o n s  i n f o r m a t i o n .  

S i n c e  t h e  O r b i t e r  r e p r e s e n t s  an i n t e g r a t e d  complex of  t e c h n i c a l  and e n g i n e e r i n g  d i s c i p l i n e s ,  s p e c i f i c  
s u b t a s k s  have been a s s i g n e d  t o  a var ie ty  of t e c h n i c a l  o r g a n i z a t i o n s  a t  JSC. Included i n  t h e s e  t a s k s  are: 
p r o v i d i n g  t e c h n i c a l  e x p e r t i s e  i n  t h e  O r b i t e r  l i f e  s u p p o r t  systems; performing e n g i n e e r i n g  a n a l y s i s  and 
performance e v a l u a t i o n  f o r  communication and t r a c k i n g  systems ground t e s t i n g ;  p rov id ing  e x p e r t i s e  i n  
gu idance ,  n a v i g a t i o n ,  c o n t r o l ,  i n s t r u m e n t a t i o n  and e lec t r ica l  power d i s t r i b u t i o n ;  a n a l y s i s  o f  v e h i c l e  
a t t achment  and s e p a r a t i o n  systems; a n a l y s i s  o f  t o t a l  S h u t t l e  systems, S h u t t l e / p a y l o a d  i n t e r f a c e ,  crew 
s t a t i o n  e v a l u a t i o n ,  and e n g i n e e r i n g  a n a l y s i s  t o  de te rmine  o v e r a l l  v e h i c l e  performance c h a r a c t e r i s t i c s  i n  t h e  
area o f  aerodynamic performance,  f l i g h t  c h a r a c t e r i s t i c s ,  performance,  and dynamics i n c l u d i n g  a e r o e l a s t i c i t y .  
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The successfu l  f l i g h t  and o p e r a t i o n a l  performance of  t h e  Space S h u t t l e  i s  dependent on the proper 
f u n c t i o n i n g  o f  i n t e g r a t e d  e l e c t r o n i c  equipment. 
System. 
necessary t o  f l y ,  and operate  the  veh ic le .  
a t t e n t i o n  i s  g iven t o  the i d e n t i f i c a t i o n  of performance requirements and i n t e g r a t e d  performance. 

C o l l e c t i v e l y ,  these are termed the I n t e g r a t e d  Av ion ics  
Av ion ics  p rov ides  the  S h u t t l e  p i l o t s  and crew wi th  the t o t a l  assessment and command c a p a b i l i t y  

Because o f  the c r i t i c a l  na tu re  of t h i s  system, very  c lose  

A v a r i e t y  o f  a v i o n i c  elements are  inc luded  within the Space S h u t t l e  system, each o f  which r e q u i r e s  t he  
a t t e n t i o n  o f  a group o f  t e c h n i c a l  exper ts .  These elements inc lude :  guidance, n a v i g a t i o n  and c o n t r o l ,  data 
processing,  communication and t r ack i ng ,  i ns t rumenta t ion ,  d i s p l a y s  and c o n t r o l ,  s o l i d  r o c k e t  booster  
i n t e r f a c e ,  e l e c t r i c a l  power d i s t r i b u t i o n  and c o n t r o l ,  and e x t e r n a l  tank i n s t r u m e n t a t i o n  i n t e r f a c e .  

Permanent C i v i l  
Serv ice  Workyears 

SPACE TRANSPORTATION OPERATIONS............................................ 856 

Space t r a n s p o r t a t i o n  opera t ions  s t a f f i n g  prov ides f o r  S h u t t l e  o p e r a t i o n a l  f l i g h t  program management 
i n c l u d i n g  v e h i c l e  system i n t e g r a t i o n ;  M iss ion  C o n t r o l  Center (MCC) operat ions;  crew equipment and crew 
t r a i n i n g ;  f l i g h t  m iss ion  p lann ing  and operat ions;  and procurement o f  o r b i t e r  f l i g h t  spares and hardware. 
The management and procurement o f  o r b i t e r  f l i g h t  spares w i l l  t r a n s i t i o n  t o  Kennedy Space Center d u r i n g  1986. 

M iss ion  f l i g h t  support  i n c l u d e s  a wide v a r i e t y  o f  p lann ing  a c t i v i t i e s  rang ing from o p e r a t i o n a l  concepts 
and techniques t o  d e t a i l e d  systems o p e r a t i o n a l  procedures and c h e c k l i s t s .  
development system and sof tware handbooks, f l i g h t  r u l e s ,  d e t a i l e d  crew a c t i v i t y  p lans  and procedures, 
development o f  MCC and network systems requirements,  and opera t ions  i n p u t  t o  the  p lann ing  f o r  the  s e l e c t i o n  
and opera t ion  o f  S h u t t l e  payloads. 

Tasks i n c l u d e  p r e p a r a t i o n  o f  

Operat ions f l i g h t  design inc ludes:  the  i d e n t i f i c a t i o n  o f  o p e r a t i o n a l  requirements f o r  the design o f  
planned and improved spacec ra f t  systems; the development o f  f l i g h t  techniques f o r  u t i l i z a t i o n  o f  these 
systems; and the development o f  nominal and cont ingency f l i g h t  p r o f i l e s  f o r  a l l  S h u t t l e  missions.  Th is  
covers conceptua l  l e v e l  p r o f i l e  development and ana lys i s ,  beg inn ing about two years be fo re  the  f l i g h t ,  and 
o p e r a t i o n a l  p r o f i l e  development and ana lys i s ,  accomplished immediate ly p r i o r  t o  the f l i g h t .  The sof tware 
a c t i v i t i e s  f o r  o p e r a t i o n a l  f l i g h t s  a l s o  i n c l u d e  the  cont inued development, d e f i n i t i o n ,  and v e r i f i c a t i o n  
suppor t  o f  the guidance, t a r g e t i n g ,  and n a v i g a t i o n  systems so f tware  requirements o f  the O r b i t e r  and MCC. 
Software changes f o r  O r b i t e r  improvements w i l l  upgrade v e h i c l e  c a p a b i l i t i e s  and performance. 

S p e c i f i c  f l i g h t  p lann ing  a c t i v i t y  encompasses the f l i g h t  design, f l i g h t  ana lys i s ,  and so f tware  
a c t i v i t i e s .  
f l i g h t  techniques. F l i g h t  design products  i n c l u d e  conceptual  f l i g h t  p r o f i l e s  and o p e r a t i o n a l  f l i g h t  
p r o f i l e s  which are  i ssued  f o r  each f l i g h t .  

The f l i g h t  des ign tasks  i n c l u d e  suppor t i ng  t he  crew t r a i n i n g  s imu la t ions  and development o f  

The sof tware a c t i v i t i e s  i n c l u d e  the development, fo rmu la t ion ,  
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and v e r i f i c a t i o n  s u p p o r t  f o r  t h e  gu idance ,  t a r g e t i n g ,  and n a v i g a t i o n  systems s o f t w a r e  requ i rements  i n  t h e  
O r b i t e r  and MCC. 
miss ion  changes)  is developed from t h e  f l i g h t  d e s i g n  p r o c e s s  f o r  i n c o r p o r a t i o n  i n t o  t h e  O r b i t e r  s o f t w a r e  and 
MCC systems. 

I n  a d d i t i o n ,  t h e  f l i g h t  dependent d a t a  co- located i n  t h e  e r a s e a b l e  memory (miss ion- to-  

Avionics  and s o f t w a r e  t e s t i n g  and checkout  i n  t h e  E l e c t r o n i c s  Systems Test Laboratory  and t h e  S h u t t l e  
The purpose  o f  t h e s e  l a b o r a t o r i e s  is t o  ver i fy  t h e  Avionics  I n t e g r a t i o n  Labora to ry  w i l l  con t inue .  

f u n c t i o n a l  performance o f  t h e  S h u t t l e  I n t e g r a t e d  Avionics  Systems,  v a l i d a t e  t h e  system d e s i g n ,  and v e r i f y  
c o m p a t i b i l i t y  o f  t h e  v a r i o u s  r a d i o  f requency communication l i n k s .  

O r b i t e r  a v i o n i c s  s o f t w a r e  development w i l l  p rov ide  payload s u p p o r t .  T h i s  w i l l  i n c l u d e  g e n e r a l  
c a p a b i l i t i e s  f o r  Space lab  and Upper S t a g e s ,  wi th  f l e x i b i l i t y  a v a i l a b l e  t o  implement s p e c i f i c  payload 
requ i rements  as o p t i o n a l  services. 

R e c o n f i g u r a t i o n  t o o l s  (hardware  and s o f t w a r e  sys tems)  t o  pe rmi t  s u p p o r t  o f  t h e  h igh f l i g h t  r a tes  are be ing  
implemented i n  t h e  S h u t t l e  Mission S i m u l a t o r  complex and p rocedures  t r a i n i n g  f a c i l i t y .  
near- cont inuous  t r a i n i n g  o f  a number o f  f l i g h t  crews f o r  d i f f e r e n t  t y p e s  o f  miss ions  wi th  d i f f e r e n t  payload 
requ i rements  and on d i f f e r e n t  O r b i t e r s  r e q u i r e s  management and u t i l i z a t i o n  o f  a very high volume o f  d a t a .  
T h e r e f o r e ,  automated t o o l s  are e s s e n t i a l  t o  s u p p o r t  t h i s  pace o f  t r a i n i n g .  I n  a d d i t i o n ,  s i m u l a t o r  system 
upgrades  m u s t  be c o n t i n u o u s l y  be ing  made t o  keep up w i t h  changes t o  the O r b i t e r .  

The c a p a b i l i t y  f o r  

Fur thermore ,  t h e r e  is p r o v i s i o n  f o r  r a p i d  hand l ing  of  miss ion- to-miss ion s o f t w a r e  changes ( f l i g h t  
dependent  d a t a  i n  e r a s e a b l e  memory) and a s s o c i a t e d  v e r i f i c a t i o n  on a " near  p roduc t ion  l i n e "  b a s i s  because  o f  
t h e  g r e a t e r  miss ion  ra tes .  
s o f t w a r e  t o o l s  and t h e  a s s o c i a t e d  a u t o m a t i c  d a t a  p r o c e s s i n g  equipment hardware t o  s u p p o r t  t h e  Sof tware  
Produc t ion  F a c i l i t y .  

To accommodate t h e  p r o d u c t i o n- l i n e  type  o f  work, emphasis is being p l a c e  on 

Perm an en t C i v  il 
S e r v i c e  Workyears 

CENTER MANAGEMENT AND OPERATIONS SUPPORT................................... 469 

Center  Management and O p e r a t i o n s  Suppor t  is provided t o  a l l  JSC o r g a n i z a t i o n s  which canno t  be i d e n t i f i e d  
e x c l u s i v e l y  t o  a s i n g l e  program or p r o j e c t .  
t h e  fo l lowing  : 

The c i v i l  service p e r s o n n e l  invo lved  i n  t h i s  s u p p o r t  i n c l u d e  

D i r e c t o r  and S t a f f  - The Center  D i r e c t o r ,  Deputy D i r e c t o r  and immediate s t a f f ,  e .g ,  Compt ro l l e r ,  Lega l ,  
P e r s o n n e l ,  Equal Oppor tun i ty ,  Techn ica l  P lann ing ,  and P u b l i c  A f f a i r s .  
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Management Support - Those who w i l l  p rov ide  i n f o r m a t i o n  and c o n t r o l  s e r v i c e  suppor t ing  a l l  l e v e l s  o f  
Center manaqement, bo th  program and f u n c t i o n a l .  S p e c i f i c  f u n c t i o n s  i n c l u d e  resources and f i n a n c i a l  . -  
management, -program c o n t r o l ,  c o n t r a c t i n g  and procurement, p rope r t y  management, and management systems and 
ana lys is .  

Operat ions Support - Those who manage or prov ide  f o r  the ope ra t i on  and maintenance o f  i n s t i t u t i o n a l  
f a c i l i t i e s ,  b u i l d i n g s ,  systems, and equipment, i n c l u d i n g  those who p rov ide  t e c h n i c a l  se rv i ces  such as 
automatic da ta  processing, r e l i a b i l i t y  and q u a l i t y  assurance, medica l  care, and photographic  support .  
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Est imate 

I . ..................... PERSONNEL AND RELATED COSTS 155. 283 155. 988 156. 506 157. 729 

Summary o f  Fund Requirements 

A . Compensation and B e n e f i t s  

1 . Compensation 
a . F u l l - t i m e  permanent ..................... 129. 042 
b . Other than f u l l - t i m e  permanent .......... 2. 301 

d . Overtime and o ther  compensation ......... 2, 797 

Subto ta l .  Compensation .................. 137. 953 

. .................. c Reimbursable d e t a i l e e s  3. 813 

129. 006 
1. 748 

3.182 
5. 957 

130. 309 
1. 937 

2. 783 
3. 853 

130. 517 
1. 763 
4. 186 
2. 931 

138. 882 139. 397 139. 893 

2 . B e n e f i t s  .................................... 15. 468 

Subto ta l .  Compensation and B e n e f i t s  ..... 153. 421 

15. 862 15. 713 15. 913 

154. 744 155. 110 155. 806 

B . Suppor t ing Costs 

1 . Transfer  o f  personnel  ....................... 960 
2 . Personnel t r a i n i n g  .......................... 902 - 

40 9 
835 . 

40 1 623 
995 1. 300 - 

Subto ta l .  Suppor t ing Costs .............. 1. 862 1. 244 1. 396 1. 923 

To ta l .  Personnel and Related Costs ......... 155. 283 155. 988 156. 506 157. 729 
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1986 1987 
Budget 1985 Budget Cur ren t  

A c t u a l  Es t imate  Est imate Es t imate  
(Thousands o f  D o l l a r s )  

A. Compensation and Benefits....................... 153,421 154,744 155,110 155,806 

1. Compensation ................................ 137,953 138,882 139,397 139,893 

130,309 130,517 129,006 a. F u l l - t i m e  permanent ..................... 129,042 

The c u r r e n t  est imate f o r  1986 r e f l e c t s  a change from the  1986 budget es t imate  due t o  t he  1985 pay 
r a i s e ,  c o s t  inc reases  assoc ia ted  with career  advances. 

Bas is  o f  Cost f o r  F u l l - t i m e  Workyears 

I n  1987, t he  cos t  o f  f u l l - t i m e  workyears w i l l  be $129,006,000. 

Cost o f  f u l l - t i m e  workyears i n  1986............................................... 130,517 

Cost increases i n  1987 
Within grade and career  advances.............................................. 

1,199 
1,169 

2,368 
F u l l  year c o s t  o f  1986 actions.................................... 
P a r t  year cos t  o f  1987 actions.................................... 

Cost decreases i n  1987............................................................ -3,879 
F u l l  year e f f e c t  o f  1986 tu rnover  sav ings ........................... 
P a r t  year e f f e c t  o f  1987 turnover................................... 

-2,581 
-1,298 

Cost o f  f u l l - t i m e  permanent workyears i n  1987..................................... 129,006 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
(Thousands o f  

b. Other than f u l l - t i m e  permanent 

1. cost................................ 2,301 
2. Workyears ........................... 173 

1,858 
144 

The d i s t r i b u t i o n  o f  1986 workyears i s  as f o l l ows :  

D i s t r i b u t i o n  o f  Other than  Ful l- Time Workvears 

1,763 1,748 
136 135 

Program Work years 

Development programs.... . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  78 
Summer programs............................................................... 0 
Other temporary programs...................................................... 11 
Youth Oppor tun i t y  Programs .................................................... 46 

135 Total......................................................................... - - 

The reduc t i ons  f r o m  t he  1986 budget es t imate  and 1986 t o  1987 are the  r e s u l t  o f  a decrease i n  
FTEs. 

e. Reimbursable detailees.................. 3,813 3,853 4,186 5,957 

The m i l i a r y  personnel  d e t a i l e d  t o  the  Johnson Space Center on a re imbursable b a s i s  a r e  
i n d i v i d u a l s  exper ienced i n  manned space f l i g h t  and r e l a t e d  f i e l d s .  Each i n d i v i d u a l  per forms a f u n c t i o n  
e s s e n t i a l  and c r i t i c a l  t o  c u r r e n t  and f u t u r e  programs. The inc rease  from the  1986 budget es t imate  t o  t h e  
1986 c u r r e n t  es t imate  i s  due t o  a r e v i s i o n  of re imbursable r a t e s  p l u s  t he  increase of  one d e t a i l e e .  FY 1987 
i s  h i ghe r  due t o  the  i n c l u s i o n  o f  a d d i t i o n a l  m i l i t a r y  r e t i r e m e n t  cos t s  i n  t he  ra tes ,  p l u s  one a d d i t i o n a l  
d e t a i l e e .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Es t imate  
'(Thousands o f  Dollars) 

d. Overtime and o ther  compensation ......... 2,797 2,783 2,931 3,182 

Overtime i n  1987 w i l l  be used p r i m a r i l y  i n  suppor t  o f  S h u t t l e  f l i g h t s ;  e.g., crew t r a i n i n g ,  
t r a j e c t o r y  op t im i za t i on ,  da ta  r e d u c t i o n  i n t e g r a t i o n  l abo ra to r y ,  and r e l a t e d  suppor t  a c t i v i t i e s .  The 
inc rease  from the 1986 es t imate  t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  1985 experience and the  increased 
S h u t t l e  f l i g h t  r a t e .  The inc rease  i n  1987 i s  l i k e w i s e  a t t r i b u t e d  t o  the  increased S h u t t l e  f l i g h t  r a t e .  

2. Benefits.................................... 15,468 15,862 15.713 15,913 

The f o l l o w i n g  are the  amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice  Ret i rement Fund........... 9,060 9,078 9,164 9,168 
Employee L i f e  Insurance................. 309 346 311 314 
Employee Hea l t h  Insurance............... 3,511 3,752 3,532 3,528 
Workmen's Compensation .................. 633 609 675 675 
FICA.................................... 482 624 541 738 

1,452 Medicare................................ 1,435 1,431 1,452 
Other benefits.......................... 38 22 38 38 

Total................................... 15,468 15,862 15,713 15,913 

The changes from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imates  a re  due p r i m a r i l y  t o  
inc reased  c o n t r i b u t i o n s  t o  C i v i l  Serv ice  r e t i r e m e n t  and Medicare based on the mix between permanent and non- 
permanent personnel.  
f o r  employees new t o  the Government system who do n o t  c o n t r i b u t e  t o  C i v i l  Serv ice  re t i r emen t .  

The inc rease  i n  1987 i s  due a lmost  e x c l u s i v e l y  t o  s o c i a l  s e c u r i t y  c o n t r i b u t i o n s  FICA 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
(Thousands o f  Dollars) 

B. Suppor t ing Costs................................ 1,862 1,244 1,396 1,923 

623 - 40 1 - 409 - 960 1. Transfer  o f  Personnel....................... - 
The t r a n s f e r  o f  personnel  i n c l u d e s  movement o f  household goods, subs is tence and temporary expenses, 

r e a l  e s t a t e  and misce l laneous moving expenses r e l a t e d  t o  change o f  du ty  s t a t i o n s .  The inc rease  from the 
1986 budget t o  FY 1987 r e f l e c t s  expected inc reases  i n  t he  number o f  accessions. 

.................. 995 1,300 2. Personnel Traininq........ - - 835 - 90 2 

The purpose o f  t h e  JSC t r a i n i n g  program i s  t o  con t inue  t o  develop the  s k i l l s  and knowledge o f  c i v i l  
s e r v i c e  employees i n  order  t o  ma in ta i n  a s ta te- o f- the- a r t  technology t o  more e f f i c i e n t l y  suppor t  JSC r o l e s  
and missions. The change from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  est imate r e f l e c t s  a s m a l l  
i nc rease  i n  the l e v e l  o f  t r a i n i n g ,  as w e l l  as an increase i n  p r o j e c t e d  t u i t u i o n  and o ther  costs .  The 1987 
change r e f l e c t s  inc reases  i n  n e a r l y  a l l  t r a i n i n g  categor ies.  
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Est imate Est imate 
(Thousands o f  Dollars)- 

11. TRAVEL......................................... 4,756 4,963 4,808 5,350 

Summary o f  Fund Requirements 

A. Program Travel.................................. 3,863 3,933 3,879 

B. S c i e n t i f i c  and Technica l  Development Travel..... 351 507 370 

C. Management and Operat ions Travel................ 542 5 23 559 

To ta l ,  Travel................................... 4,756 4,963 4,808 

4,373 

390 

587 

5,350 
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1986 1987 
1985 Budget Current Budget 

Actual Estimate Estimate Estimate 
( T h o u s a n d s  of m- 

Explanation of Fund Requirements 

A. Program Travel.................................. 3,863 3,933 3,879 4,373 

Program Travel is spec i f i c a l l y  required for the accomplishment of the Center ' s  miss ion and accounts for 
approximately 82 percent of the t r ave l  budget for 1987. 
increase of s u p p o r t  t o  Space Sta t ion a c t i v i t i e s .  A l l  other program t rave l  remains unchanged. Travel is 
required t o  s u p p o r t  operations a c t i v i t y  including launch, miss ion s u p p o r t ,  coordination of enginee.ring and 
technical  a c t i v i t i e s ,  and s u p p o r t  of payload technical  in tegrat ion.  The 1986 current  estimate r e f l e c t s  
reductions based on ac tua l s  for 1985 and approximately the same requirement level .  
r e f l e c t s  expected increases i n  t ranspor ta t ion cos t s  and increases i n  Space Sta t ion requirements. 

The 1986 and 1987 t rave l  s u p p o r t s  the planned 

The 1987 est imate 

507 - 3 51 B. S c i e n t i f i c  and Technical Development Travel..... - 390 - 370 - 
Sc ien t i f i c  and technical  development t rave l  permits employees t o  par t i c ipa te  i n  meetings and technical  

seminars w i t h  other representa t ives  o f  the aerospace community. The reduction t o  the current  est imate 
r e f l e c t s  lower requirements than previously expected. The increase i n  1987 is for increased t ranspor ta t ion 
costs .  

C. Management and Operations Travel.. . . . . . . . . . . . . . .  542 - 5 23 - 559 - 587 - 
Management and operations t rave l  is used for the d i rec t ion  and coordination of general management 

matters. I t  includes t r ave l  i n  such areas as personnel, f inanc ia l  management, and procurement a c t i v i t i e s ;  
t r ave l  of the Center ' s  t o p  management t o  NASA Headquarters and other NASA Centers; and loca l  
t ranspor ta t ion.  The increases from the 1986 budget estimate t o  the 1986 current  estimate and 1987 r e f l e c t  
nominal a i r f a r e  escala t ion.  
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Es t imate  
(Thousands o f  Dollars) 

111. OPERATION O f  INSTALLATION..................... 54,772 59,452 48,673 55,031 

Summary o f  Fund Requirements 

A. F a c i l i t i e s  Services............................. 27,912 33,911 28,990 32,767 

B. Techn ica l  Services.............................. 8,521 8,916 7,983 8,560 

C. Management and Operat ions. ...................... 18,339 16,625 11,700 13,704 

To ta l ,  Operat ion o f  Installation............. 54,772 59,452 48,673 55,031 

Exp lana t i on  o f  Fund Requirements 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  serv ices,  supp l ies ,  and equipment i n  suppor t  o f  t he  
Cen te r ' s  i n s t i t u t i o n a l .  a c t i v i t i e s .  These are d i v i d e d  i n t o  t h ree  major f u n c t i o n a l  areas: F a c i l i t i e s  
Services, t he  c o s t  o f  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and equipment, and t h e  cos t  o f  

' c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  Techn ica l  Services, the  cos t  o f  automatic data process ing f o r  management 
a c t i v i t i e s ;  and t he  c o s t  o f  educa t iona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  shops suppo r t i ng  
i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and Operat ions, the  cos t  o f  a d m i n i s t r a t i v e  communications, 
p r i n t i n g ,  t r a n s p o r t a t i o n ,  medical ,  supply,  and r e l a t e d  serv ices .  

The change from the 1986 budget .es t imate  t o  the 1986 c u r r e n t  es t imate  i s  p r i m a r i l y  due t o  rea l ignment  o f  
suppor t  c o n t r a c t o r  o b l i g a t i o n  p lans,  de lays  and d e f e r r a l s  i n  p r o v i s i o n  o f  goods and se rv i ces  t o  accommodate 
t he  r e d u c t i o n  i n  the  o v e r a l l  NASA R&PM a p p r o p r i a t i o n  and changes i n  communciations and l o g i s t i c s  cos t  
a l l o c a t i o n s  t o  p o r t r a y  more accu ra te l y  t he  cos t  o f  these serv ices ,  a long with a decrease i n  a n t i c i p a t e d  
u t i l i t y  costs .  The increase i n  1987 i s  due t o  est imated c o n t r a c t o r  wage esca la t i on ,  u t i l i t i e s  consumption 
and ra tes ,  expected p r i c e  l e v e l s  f o r  o the r  goods and serv ices,  and the  f u l l  year fund ing  o f  suppor t  s e r v i c e  
con t rac t s .  
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1985 
1986 1987 

Budget Cur ren t  Budget 
A c t u a l  Es t imate  Est imate Es t imate  

-(Thousands o f  D o l l a r s )  

A. FACILITIES ~RVICES............................. 27,912 33,911 28,990 32,767 

This p h y s i c a l  p l a n t  suppor ts  an average d a i l y  on- s i te  popu la t i on  o f  approx imate ly  8,200 personnel  p l u s  
an a d d i t i o n a l  3,000 personnel  l oca ted  a t  nearby f a c i l i t i e s  and E l l i n g t o n  A i r  Force Base. 
es t imates  a l s o  i n c l u d e  resources assoc ia ted  with the  p h y s i c a l  p l a n t  requirements o f  the  White Sands Tes t  
F a c i l i t y  and f o r  f a c i l i t i e s  used a t  E l l i n g t o n  A i r  Force Base. 

These budget 

Summary o f  Fund Requirements 

1. Maintenance and Related Services............ 9,397 11,368 8,530 10,987 

2. Cus tod ia l  Services.......................... 5,374 5,687 5,779 6,070 

3. U t i l i t y  Services............................ 13,141 

To ta l ,  F a c i l i t i e s  services................. 27,912 

16,856 14,681 15,710 

Exp lana t ion  o f  Fund Requirements 

33,911 28,990 32,767 

1. Maintenance and Related Services............ L 9 397 11,368 8,530 10.987 

This a c t i v i t y  i n v o l v e s  r o u t i n e  maintenance and f a c i l i t i e s  suppor t  fo r  JSC a t  Houston, as w e l l  as 
White Sands Test  F a c i l i t y  and E l l i n g t o n  A i r  Force Base, and i nc l udes  such a c t i v i t i e s  as suppor t  f o r  u t i l i t y  
systems; a d m i n i s t r a t i v e  o f f i c e  a l t e r a t i o n s  and pa in t i ng ;  ground maintenance; and o ther  f a c i l i t y  and system 
des ign and m o d i f i c a t i o n  tasks. 
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1986 1987 
Budget Cur ren t  Budget 1985 

Ac tua l  Es t imate  Es t imate  Es t imate  
- m d s  o f  D o l l a r s )  

The decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  t he  r e s u l t  o f  l e s s  than  
f u l l  year o b l i g a t i o n s  o f  suppor t  s e r v i c e  con t rac t ,  and an o v e r a l l  r e d u c t i o n  and d e f e r r a l  i n  f a c i l i t y  
maintenance and equipment replacement due t o  budget reduc t ions .  The inc rease  i n  1987 i s  due t o  c o n t r a c t o r  
r a t e  esca la t i on ,  replacement o f  equipment and the f u l l  year funding o f  suppor t  s e r v i c e  con t rac t s .  

2 .  Cus tod ia l  Services.......................... 5,374 5,687 5,779 6,070 

This a c t i v i t y  i n v o l v e s  suppor t  c o n t r a c t o r  e f f o r t  a t  JSC t o  p rov ide  s e c u r i t y  guard se rv i ces  such as 
p r o t e c t i o n  of government f a c i l i t i e s ,  equipment, and c l a s s i f i e d  i n f o r m a t i o n  and badging f o r  a l l  on- s i t e  
personnel  and o f f i c i a l  v i s i t o r s ;  j a n i t o r i a l  se rv i ces  ( i n c l u d i n g  h i g h l y  s p e c i a l i z e d  cleanroom se rv i ces )  ; and 
f i r e  p r o t e c t i o n  se rv i ces  such as maintenance o f  alarms and f i x e d  f i r e  f i g h t i n g  equipment, and i n d u s t r i a l  
s a f e t y  and i nspec t i on .  The increase from the 1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  
c u r r e n t  suppor t  s e r v i c e  c o n t r a c t o r  wage ra tes .  The inc rease  i n  1987 i s  due t o  e s c a l a t i o n  i n  c o n t r a c t o r  
r a tes .  

3 .  U t i l i t y  Services............................ 13,141 16,856 14,681 15,710 

This category i nc l udes  purchased u t i l i t i e s  and suppor t  c o n t r a c t o r  e f f o r t  f o r  t he  ope ra t i on  and 
maintenance o f  the u t i l i t y  d i s t r i b u t i o n  system. The inc rease  from the  1985 a c t u a l  t o  t he  1986 c u r r e n t  
es t imate  i s  the  r e s u l t  o f  increased consumption due t o  occupancy o f  t he  modular o f f i c e  b u i l d i n g s  t h a t  a re  t o  
be completed i n  the second qua r te r  o f  FY 1986. The n e t  decrease from the  1986 budget es t imate  t o  the 1986 
c u r r e n t  es t imate  i s  due t o  lower  u t i l i t y  c o s t  r a t e  based on 1985 exper ience o f f s e t  by  a h igher  expected 
u t i l i t y  consumption i n  1986. The inc rease  i n  1987 i s  due t o  increased consumption t o  suppor t  planned 
S h u t t l e  t r a i n i n g  and f l i g h t  requirements,  and t h e  f u l l  year fund ing  o f  suppor t  s e r v i c e  con t rac t s .  
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1986 1987 
1985 Budget Cur ren t  Budget 

Es t imate  Es t imate  Es t imate  
(Thousands o f  D o l l a r s )  

A c t u a l  

8. TECHNICAL SERVICES.............................. 8,521 8,916 7,983 8,560 

Summary o f  Fund Requirements 

1. Automatic Data Processing.. ................. 4,969 4,955 4,560 4,912 

a. Equipment .............................. 0 595 452 480 
b. Operat ions ......... ..................... 4,969 4,360 4,108 4,432 

2. S c i e n t i f i c  and Techn ica l  Information........ 2,574 2,810 2,510 2,688 

3. Shop and Support  Services................... 978 1,151 913 960 

To ta l ,  Techn ica l  Services.................. 8,521 8,916 7,983 8,560 

E x d a n a t i o n  o f  Fund Reauirements 

1. Automatic Data Process ing ................... 4,969 4,955 4,560 4,912 

This a c t i v i t y  p rov ides  suppor t  t o  a l l  JSC a d m i n i s t r a t i v e  ADP func t i ons ;  i n c l u d e d  within t h i s  area 
a re  i n s t i t u t i o n a l  p o r t i o n s  o f  lease  and maintenance cos t s  o f  hardware systems within t h e  C e n t r a l  Computer 
F a c i l i t y ,  as w e l l  as c o n t r a c t o r  e f f o r t  f o r  computer programming, opera t ions ,  keypunch, and o ther  suppor t  
personnel.  The ADP systems supported i n c l u d e  i n s t i t u t i o n a l  management, f i nance  and account ing, procurement, 
c o n t r a c t  s t a t u s  and t r ack ing ,  personnel  management, and u t i l i t y  t r a c k i n g  than p r e v i o u s l y  a n t i c i p a t e d .  The 
decrease from the  1986 budget es t imate  t o  t h e  1986 c u r r e n t  es t imate  i s  due t o  lower than  es t imated  suppor t  
s e r v i c e  c o n t r a c t o r  wage r a t e  inc reases  i n  1986, and a rephasing o f  c o n t r a c t  o b l i g a t i o n  p lans.  The 1987 
inc rease  r e f l e c t s  est imated suppor t  c o n t r a c t o r  r a t e s  f o r  t he  c o n t r a c t o r  workforce needed t o  operate t he  
a d m i n i s t r a t i v e  ADP,systems and a f u l l  year funding o f  these con t rac t s .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Es t imate  
(Thousands o f  D o l l a r s )  

2. S c i e n t i f i c  and Techn ica l  Information........ 2,574 2,810 2,510 2,688 

This a c t i v i t y  p rov ides  fo r  a p u b l i c  a f f a i r s  educa t iona l  and i n f o r m a t i o n a l  program and suppor t  t o  the 
Center i n  p r o v i s i o n  o f  va r i ous  s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  serv ices .  Inc luded  i n  t he  p u b l i c  
a f f a i r s  program are: mot ion p i c t u r e  p roduc t i on  from s c r i p t  t o  screen; f i l m  c l i p  p repara t ion ;  e x h i b i t  
management and re furb ishment ;  v i s i t o r  o r i e n t a t i o n  tours ;  l e c t u r i n g ;  m a i l  answering serv ice ;  and o ther  p u b l i c  
a f f a i r s  a c t i v i t i e s .  The decrease from the  1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  i s  due t o  lower 
than est imated suppor t  s e r v i c e  c o n t r a c t o r  wage r a t e  increases i n  1986, and a rephasing o f  c o n t r a c t  
o b l i g a t i o n  p lans.  The inc rease  i n  1987 r e f l e c t s  expected c o n t r a c t  r a t e  increases. 

978 3. Shop and Support Services................... - 1,151 913 - 960 - 
These funds p rov ide  f o r  a suppor t  c o n t r a c t o r  who p rov ides  JSC graph ics  and photographic  serv ices .  

Graphic m a t e r i a l s  are prepared f o r  use i n  p resen ta t i ons  and sen io r  management reviews. Var ious k i n d s  o f  
f i l m s  a re  processed and reproduc t ions  and r e p r i n t s  made. The decrease f r om ' t he  1986 budget t o  the 1986 
c u r r e n t  es t imate  i s  due t o  r e d u c t i o n  i n  c o n t r a c t o r  workyears. The inc rease  i n  1987 i s  due t o  c o n t r a c t o r  
r a t e  increase.  
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C. MANAGEMENT AND OPERATIONS....................... 

1. Administrative Communications............... 

2. Pr int ing and Reproduction ................... 
3. Transportation .............................. 
4. In s t a l l a t i on  Common Services................ 

Total ,  Management and Operations ......... 

1985 
Actual 

18,339 

6,494 

180 

2,521 

9,144 

18,339 

1986 
Budqet Current 

Estimate Estimate 
(Thousands  o f  

16,625 11,700 

5,122 2,498 

259 217 

2,566 2,160 

8,678 6,825 

16,625 11,700 

Explanation of Fund Requirements 

1. Administrative Communications............... 6,494 5,122 2,498 

1987 
Budget 

Estimate 

13,704 

3,026 

230 

2,283 

8,165 

13,704 

3,026 

Communications support fo r  JSC and WSTF cons i s t s  of local .  and long distance telephone serv ice  and 
other  communications services .  
d i s tance  service includes the cost  fo r  FTS, commercial t o l l  ca l l s ,  and a small number of dedicated voice 
c i rcu i t s .  
maintenance of a closed c i r c u i t  TV system; and loca l  radio networks for  f i r e ,  security and custodial  uses. 

Local service includes Centrex l i n e s  and telephones a t  JSC and WSTF. Long 

Other communications services include teletype and wire news services;  the  operation and 
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The r e d u c t i o n  from t h e  1986 budget  t o  t h e  1986 c u r r e n t  estimate is due t o  t h e  r e a l i g n m e n t  o f  t h e  
funding  of t h e  C e n t r a l  Te l ecomnun ica t i ons  System t o  r e f l e c t  actual  usage and t h e  i n c r e a s e d  impact  o f  d a t a  
t r a n s m i s s i o n .  The change i n  1987 is f o r  an e s t i m a t e d  r a t e  i n c r e a s e .  

1986 1987 
Budget C u r r e n t  Budget 1985 

A c t u a l  Estimate E s t i m a t e  Estimate 
(Thousands  of  D o l l a r s )  

................... 180 2. P r i n t i n g  and Reproduct ion  - 259 - 217 - 230 

P r i n t i n g  services are provided  by o n- s i t e  and o f f - s i t e  f a c i l i t i e s .  The o n- s i t e  p r i n t i n g  p l a n t ,  
o p e r a t e d  by JSC p e r s o n n e l ,  p roduces  app rox ima te ly  60 m i l l i o n  u n i t s  each  year. 
p r i n t i n g  p l a n t ,  JSC a l s o  p u r c h a s e s  p r i n t i n g  from p r i v a t e  firms t h r o u g h  Government P r i n t i n g  O f f i c e  c o n t r a c t s ,  
abou t  52 ,000 ,000  u n i t s  each  year. 
s i t e ,  and p r i n t i n g  which r e q u i r e s  c a p a b i l i t i e s  n o t  a v i l a b l e  a t  t h e  o n- s i t e  p l a n t .  
budget  t o  t h e  1986 c u r r e n t  estimate is based on a c t u a l  c o s t s  i n c u r r e d  i n  FY 1985 and a n t i c i p a t e d  FY 1986 
r e q u i r e m e n t s .  The i n c r e a s e  i n  1987 is an i n c r e a s e  i n  s u p p l i e s  and materials c o s t s .  

I n  a d d i t i o n  t o  t h i s  o n- s i t e  

Purchased  p r i n t i n g  is over f low r e q u i r e m e n t s  t h a t  canno t  be handled  on- 
The d e c r e a s e  from 1986 

3 .  T r a n s p o r t a t i o n  .............................. 2,521  2,566 2,160 2,283 

T r a n s p o r t a t i o n  i n c l u d e s  a d m i n i s t r a t i v e  a i rc raf t  main tenance  and fuel  c o s t s ,  l e a s e  o f  pa s senge r  
v e h i c l e s  and t r u c k s ,  i n c l u d i n g  GSA d r i v e r s  and d i s p a t c h e r s  and main tenance  of  v e h i c l e s .  The r e d u c t i o n  from 
t h e  1986 budget  t o  t h e  1986 c u r r e n t  estimate is due t o  an d e c r e a s e  i n  a d m i n i s t r a t i v e  a i rc raf t  s p e c i a l i z e d  
main tenance  c o s t s  and r e a l i g n m e n t  o f  t r u c k  lease r e n t a l  c o s t s .  
i n c r e a s e s  i n  v e h i c l e  lease, f u e l  and main tenance  c o s t s .  

The i n c r e a s e  i n  FY 1987 is due t o  e x p e c t e d  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  m2 

4. I n s t a l l a t i o n  Common Services................ 9,144 8,678 6,825 8,165 

These se rv i ces  suppor t  cen te r  management and s t a f f  a c t i v i t i e s ,  p rov ide  medica l  se rv ices ,  and cover 
va r i ous  i n s t a l l a t i o n  suppor t  serv ices.  Center management and s t a f f  f u n c t i o n s  i n c l u d e  l e g a l ,  personnel,  
procurement, and EEO a c t i v i t i e s .  Medica l  se rv i ces  p rov ided  i n c l u d e  occupat iona l  medicine and env i ronmenta l  
hea l th ,  c o n s i s t i n g  o f  t he  ope ra t i on  o f  t he  JSC on- s i t e  c l i n i c ;  emergency ass is tance a t  E l l i n g t o n  F i e l d ;  
p r o v i d i n g  p h y s i c a l s  f o r  JSC personnel  a t  Downey, C a l i f o r n i a ;  medica l  c o n s u l t a t i o n  and crew t e s t  support ;  
i n d u s t r i a l  hygiene; r a d i o l o g i c a l  hea l th ;  and an env i ronmenta l  h e a l t h  l abo ra to r y .  I n s t a l l a t i o n  suppor t  
se rv i ces  i n c l u d e  a d m i n i s t r a t i v e  supp l ies ,  m a t e r i a l s  and equipment a t  the  Center and a t  White Sands Test 
F a c i l i t y ;  JSC share o f  ope ra t i ng  cos t s  a t  E l l i n g t o n  F i e l d  and misce l laneous a d m i n i s t r a t i v e  support .  
decrease from the 1986 budget t o  the 1986 c u r r e n t  es t imate  i s  due t o  a decrease f o r  the  purchase o f  new and 
r e p a i r  o f  e x i s t i n g  a d m i n i s t r a t i v e  equipment, the  rea l ignment  o f  l o g i s t i c a l  se rv ices ,  and a rea l ignment  i n  
the  o b l i g a t i o n  o f  suppor t  s e r v i c e  con t rac t s .  The inc rease  i n  1987 r e s u l t s  from a n t i c i p a t e d  p r i c e  l e v e l s  and 
the  f u l l  year funding o f  suppor t  s e r v i c e  con t rac t s .  

The 
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KENNEDY / 
SPACE CENTER 



RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

JOHN F. KENNEDY SPACE CENTER 

DESCRIPTION 

The John F. Kennedy Space Center (KSC) i s  l o c a t e d  50 m i l es  eas t  o f  Orlando, F l o r i d a .  The t o t a l  l and  and 
water area occupied by the  i n s t a l l a t i o n  i s  139,305 acres. 
remainder is comprised o f  the  Banana R i ve r  Causeway Easement (271 ac res) ,  the  I n d i a n  R i ve r  Causeway Easement 
(296 acres) ,  and Florida-owned submerged lands  with Deed o f  Ded i ca t i on  (55,795 acres) .  

NASA owns 82,943 acres o f  t h a t  t o t a l .  The 

Space S h u t t l e  f l i g h t s  began a t  KSC i n  1981 and w i l l  beg in  a t  Vandenberg A i r  Force Base, C a l i f o r n i a  i n  
1986. 
Center, a t  Cape Canaveral A i r  Force S ta t i on ,  F l o r i d a ,  and the  Western Space and M i s s i l e  Center a t  Vandenberg 
A i r  Force Base, C a l i f o r n i a ,  which i s  l o c a t e d  s i x  m i l e s  west o f  Lompoc, C a l i f o r n i a .  A c t i v i t i e s  a t  Vandenberg 
a re  accomplished within a host- tenant  agreement wi th the  A i r  Force. 

Expendable launch v e h i c l e  ope ra t i ons  a re  conducted a t  b o t h  the  A i r  Force 's  Eastern Space and M i s s i l e  

The NASA c a p i t a l  investment  a t  KSC, Cape Canaveral A i r  Force S ta t i on ,  and Vandenberg A i r  Force Base, 
i n c l u d i n g  f i x e d  assets  i n  progress and con t rac to r- he ld  f a c i l i t i e s  as o f  September 30, 1985, was 
$1,677,523,000. 

CENTER ROLES AND MISSIONS 

The Launch Operat ions Center was es tab l i shed  a t  Cape Canaveral, F l o r i d a ,  i n  J u l y  1962 t o  serve as the  
p r imary  NASA cen te r  f o r  t he  t e s t ,  checkout, and launch o f  space veh ic les .  I n  l a t e  1963, i t  was named t h e  
John F. Kennedy Space Center and i n  1964 t h e  Center was r e l o c a t e d  t o  M e r r i t t  I s l and .  
because o f  i t s  unique geographica l  c h a r a c t e r i s t i c s ,  c l imate ,  l o c a l  growth c a p a b i l i t y ,  a c c e s s i b i l i t y ,  and 
a v a i l a b i l i t y .  
s t a f f  o f  u n p a r a l l e l e d  e x p e r t i s e  i n  the  t e s t ,  checkout, and launch  o f  space v e h i c l e s  and i n  t h e  des ign o f  
assoc ia ted ground suppor t  equipment. 
n a t i o n a l  resource. The p r i n c i p a l  r o l e s  o f  t h e  Center are:  

This s i t e  was chosen 

The Center has s i nce  become the  major f r e e  wor ld  launch s i t e  wi th a unique c i v i l  s e r v i c e  

The t e c h n i c a l  f a c i l i t i e s  developed a t  KSC represen t  a recognized 

Space T ranspo r ta t i on  System (STS) Ground Operat ions - i n c l u d e s  Space S h u t t l e  launch p repa ra t i on ,  launch, 
l a n d i n g  and refurb ishment ;  Spacelab and Spacelab payloads ground processing; Cargo/experiment i n t e g r a t i o n  
and processing; upper stages ground processing; and ope ra t i on  and maintenance o f  ground suppor t  equipment. 
O r b i t e r  s u s t a i n i n g  eng ineer ing  and l o g i s t i c s  r e s p o n s i b i l i t i e s  w i l l  beg in  t r a n s i t i o n i n g  from the  Johnson 
Space Center du r i ng  1986. 
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Expendable Launch Vehicle O p e r a t i o n s  - i n c l u d e s  l a u n c h  p r e p a r a t i o n ,  checkou t  and l a u n c h  f o r  t h e  c u r r e n t  
i n v e n t o r y  o f  l a u n c h  v e h i c l e s  on a r e i m b u r s a b l e  b a s i s .  

Space  S t a t i o n  - Space  S t a t i o n  e f f o r t  a t  KSC w i l l  c o n s i s t  of a c t i v i t i e s  i n  f o u r  major areas: 
advanced t echno logy  development ,  system e n g i n e e r i n g  and i n t e g r a t i o n ,  and o p e r a t i o n a l  r e a d i n e s s .  

u t i l i z a t i o n ,  
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SUMMARY OF RESOURECES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1985 
Ac tua l  

I. Personnel and Related Costs................... 92,462 

11. Travel........................................ 2,510 

111. Operat ion o f  Installation..................... 89,516 

A. F a c i l i t i e s  Services.. . . . . . . . . . . . . . . . . . . . . . (50,446) 

B. Techn ica l  Services.. . . . . . . . . . . . . . . . . . . . . . . (10,068) 

C. Management and Operations.. . . . . . . . . . . . . . . . 
To ta l ,  Fund Requirements .................. 184,488 

(29,002) 

1986 1987 
Budget Cur ren t  Budget 

Es t imate  Es t imate  Est imate 

94,551 93,999 96,006 

2,350 2,464 2,870 

96,518 98,237 109,220 

(58,583 ) (59,337) (65,671 ) 

(13,247) (14,052) (10,683) 

(27,252) (25,653) (29,497) 

193,419 194,700 208,096 
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DISTRIBUTION OF PERMANENT CIVIL SERVICE WORKYEARS BY PROGRAM 

1986 1987 
Budget Budget Cur ren t  

Es t imate  Es t imate  Es t imate  
1985 

A c t u a l  

492 

65 

- 
- 

680 - 60 1 - 761 - RESEARCH AND DEVELOPMENT............................ 

244 - 146 - 366 - Space Station..................................... 

273 - 310 - 312 - 271 - Space T ranspo r ta t i on  C a p a b i l i t y  Development ....... 
144 
138 
- 114 

108 
- 138 

126 
- 121 

108 
- Space Science & A p p l i c a t i o n s  ...................... 

Phys ics  & Astronomy ............................. 
L i f e  Sciences................................... 6 6 12 13 

5 
2 
- 5 

2 
- 5 5 

2 2 
- - Commercial Programs ............................... 

Technology Utilization.......................... 
Commercial Use o f  Space.. ....................... 3 3 3 3 

%ace Research and Technoloav..................... 5 - 5 - 
80 0 - 1,062 SPACE FLIGHT, CONTROL AND DATA COMMWCIATIONS....... 

S h u t t l e  Produc t ion  and Opera t iona l  C a p a b i l i t y  ..... 
Space T ranspo r ta t i on  Operations... ................ 20 1 

861 
66 116 6 1  

734 8 30 801 

Subto ta l ,  direct................................ 1,542 1,561 1,547 1,554 

51 0 

2,064 

- 493 - 488 - 4813 - CENTER MANAGEMENT AND OPERATIONS SUPPORT............ 

To ta l ,  f u l l - t i m e  workyears ...................... 2,054 2,035 2,030 

Other than f u l l - t i m e  workyears.. .................. 89 90 82 82 

To ta l ,  permanent workyears. ..................... 2,144 2,117 2,112 2,153 
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PROGRAM DESCRIPTION 

P e r  m an en t C i v i 1 
Serv ice  W orkyears 

RESEARCH AND DEVELOPMENT 

SPACE S T A T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  244 

Space S t a t i o n  e f f o r t s  w i l l  c o n s i s t  o f  d e f i n i t i o n  and i n t e g r a t i o n  s t u d i e s  and a c t i v i t i e s  i n  t he  areas o f  
advanced technology development and o p e r a t i o n a l  readiness. 

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT................................ 310 

The upper stages c u r r e n t l y  c o n s i s t  o f  the  I n e r t i a l  Upper Stage (IUS), Centaur, and the  Payload A s s i s t  
Module (PAM). These upper stages a re  expendable, p ropu l s i ve  stages in tended f o r  use i n  t h e  deployment of  
Space S h u t t l e  t ranspor ted  payloads t o  h i g h  energy o r b i t s  n o t  a t t a i n a b l e  by the  Space S h u t t l e  alone. 

The PAM has been developed, checked ou t  and mated t o  a payload by the  commercial developer,  McDonnell 
Douglas. The Center has r e s p o n s i b i l i t y  f o r  i n t e g r a t i o n  o f  the  PAM and i t s  payload i n t o  the S h u t t l e  payload 
bay. KSC i s  c u r r e n t l y  engaged i n  mod i fy ing  t he  launch s i t e  f a c i l i t i e s  t o  accommodate t he  use o f  t he  Centaur 
as a S h u t t l e  upper stage. These mod i f i ca t i ons ,  which a f f e c t  a l l  major launch f a c i l i t i e s  and i n  p a r t i c u l a r  
t he  launch pads and mob i le  launcher  p l a t f o rms ,  a re  planned f o r  complet ion t o  suppor t  t he  G a l i l e o  and Ulysses 
miss ions  i n  1986. 

The Cen te r ' s  r o l e  i n  the  Spacelab program i s  s i m i l a r  t o  t h a t  o f  the  Space Shut t le ;  t h a t  i s ,  KSC i s  
respons ib l e  f o r  launch  s i t e  development and f o r  ground ope ra t i ons  l e a d i n g  t o  t he  launch. KSC has 
r e s p o n s i b i l i t y  f o r  v e r i f y i n g  t h a t  t he  Spacelab f l i g h t  and ground systems a r e  compat ib le  wi th t he  Spacelab, 
w i th  each o ther ,  and wi th s a f e t y  requirements.  Du r i ng  1985, ded ica ted  Spacelab f l i g h t s  i nc l uded  t he  second 
development f l i g h t  and the f i r s t  o p e r a t i o n a l  f l i g h t .  The f i r s t  Spacelab f l i g h t  un i t  f l ew  aboard STS-9 i n  
November 1983. 

KSC w i l l  p rov ide  f a c i l i t i e s  and suppor t  t o  the va r i ous  customers d u r i n g  process ing o f  t h e i r  payload. KSC, 
i n  concer t  wi th o ther  NASA o rgan iza t ions ,  must analyze p o t e n t i a l  payload users '  requi rements and 
a c t i v i t i e s .  Based on exper ience gained du r i ng  the  Expendable Launch Veh i c l e  program and thus f a r  i n  the  
S h u t t l e  program, KSC w i l l  mon i to r  payload a c t i v i t y  from concept ion; p a r t i c i p a t e  i n  des ign rev iews  t o  ensure 
c o m p a t i b i l i t y  wi th KSC f a c i l i t i e s ;  and p rov ide  suppor t  c o o r d i n a t i o n  du r i ng  the  payload checkout and launch 
a t  KSC. 
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Permanent C i v i l  
Serv ice  Workyears 

PHYSICS AND ASTRONOMY...................................................... 108 

KSC i s  respons ib l e  f o r  p lann ing  and coo rd ina t i ng  the  i n t e g r a t i o n  o f  the  Spacelab experiment wi th the  
Spacelab hardware system (Leve l  I V  i n t e g r a t i o n ) .  
d i s c i p l i n e  program o f f i c e s ,  t he  p r i n c i p a l  i n v e s t i g a t o r s ,  and app rop r i a te  engineer ing groups t o  assure t h a t  
s c i e n t i f i c  o b j e c t i v e s  o f  the  miss ion  a re  met. 

I n t e r f a c e s  are es tab l i shed  and mainta ined wi th the  NASA 

LIFE SCIENCES.............................................................. 13 

KSC w i l l  con t inue  i t s  suppor t  r o l e  i n  the  d e f i n i t i o n ,  development and i n t e g r a t i o n  o f  b iomed ica l  
exper iments i n t o  Space S h u t t l e  f o r  l i f e  sciences research. Inc luded  i s  the  r e s p o n s i b i l i t y  f o r  p r o v i d i n g  and 
managing a L i f e  Sciences P r i n c i p a l  I n v e s t i g a t o r  Support  F a c i l i t y  and a s s i s t i n g  i n  the  conduct o f  l i f e  
sciences synchronous ground c o n t r o l  experiments and procedures requ i red  f o r  these payloads. Experiments a re  
designed t o  use the  environment o f  space t o  accompl ish medica l  and b i o l o g i c a l  research. 

COMMERCIAL PROGRAMS 

TECHNOLOGY UTILIZATION..................................................... 2 

The o b j e c t i v e  o f  the Technology U t i l i z a t i o n  program i s  t o  encourage the  use o f  and t o  exped i te  t he  
a p p l i c a t i o n  o f  new NASA technology t o  p r i v a t e  and p u b l i c  sec to r s  ou t s i de  the  Agency. 

COMMERCIAL USE OF SPACE.................................................... 3 

The o b j e c t i v e  o f  the Commercial Use o f  Space program i s  t o  increase p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage increased i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space-based 
research and development. This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use o f  and access t o  space. 
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Permanent C i v i l  
Serv ice  Workyears 

SPACE FLIGHT, CONTROL AND DATA COMMUNCIATIONS 

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY.............................. 61  

With t he  1986 i n i t i a l  use o f  Launch Pad B and Mobi le Launch P l a t f o r m  3 ,  c o n s t r u c t i o n  o f  most new launch 
support  f a c i l i t i e s  and m o d i f i c a t i o n s  o f  most e x i s t i n g  f a c i l i t i e s  w i l l  be complete. The design, m o d i f i c a t i o n  
or a c q u i s i t i o n ,  i n s t a l l a t i o n  and checkout o f  equipment and f a c i l i t i e s  t o  be used i n  support  o f  increased 
launch r a t e  requirements w i l l  cont inue.  Th is  i nc ludes  equipment prov ided by KSC con t rac to rs ,  as w e l l  as 
equipment t o  be supp l ied  by development c o n t r a c t o r s  as p a r t  o f  t h e i r  f l i g h t  v e h i c l e  r e s p o n s i b i l i t i e s .  

The f i r s t  Space S h u t t l e  landed a t  KSC i n  February 1984.  Although i n s t a l l a t i o n  and checkout o f  i n i t i a l  
o p e r a t i o n a l  systems are  complete and the  ground suppor t  equipment i n s t a l l e d ,  the re  a re  ongoing new. 
requirements and m o d i f i c a t i o n s  t o  e x i s t i n g  systems, i n c l u d i n g  the  Launch Processing System (LPS). 

Support w i l l  cont inue f o r  Launch Pad B c o n s t r u c t i o n  a c t i v i t i e s ,  Launch Complex 39 m o d i f i c a t i o n s ,  and o the r  
m o d i f i c a t i o n s  t o  f a c i l i t i e s  or equipment t o  meet Space S h u t t l e  requirements i n c l u d i n g  m o d i f i c a t i o n  o f  
e x i s t i n g  f a c i l i t i e s  t o  suppor t  the  Centaur upper stage program. 

SPACE TRANSPORTATION OPERATIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  801 

The opera t ions  r o l e  i n c l u d e s  the t e s t  and checkout o f  each f l i g h t  element as i t  a r r i v e s  f o r  f l i g h t ;  t he  
i n t e g r a t i o n  o f  the elements ( O r b i t e r ,  E x t e r n a l  Tank, S o l i d  Rocket Boosters and t h e i r  subsystems) i n t o  the  
Space S h u t t l e  veh ic le ,  and the  i n t e g r a t e d  t e s t i n g  o f  the  stacked c o n f i g u r a t i o n ,  p r o p e l l a n t  load ing,  and 
launch. Subsequent t o  l and ing ,  the  O r b i t e r  i s  r e f u r b i s h e d  by KSC i n  p r e p a r a t i o n  f o r  the nex t  mission.  KSC 
i s  respons ib le  f o r  r e t r i e v a l  and disassembly o f  the expended S o l i d  Rocket Boosters. The Center w i l l  a l s o  
cont inue the re furb ishment  o f  se lec ted  e x i s t i n g  support  equipment f o r  reuse i n  the Space S h u t t l e  system. 
KSC i s  respons ib le  f o r  the  o p e r a t i o n  and maintenance o f  worldwide cont ingency and secondary l a n d i n g  s i t e s  
and f o r  f e r r y i n g  the O r b i t e r  back t o  KSC. 

O r b i t e r  Veh ic le  ( O V )  102, used i n  the o r b i t a l  f l i g h t  t e s t  program and f o r  the  f i r s t  o p e r a t i o n a l  f l i g h t ,  
was m o d i f i e d  d u r i n g  1983 a t  KSC f o r  the i n i t i a l  Spacelab m iss ion  f lown i n  November 1983.  O r b i t e r  Veh ic le  
099 a r r i v e d  a t  KSC i n  J u l y  1982;  O r b i t e r  Veh ic le  103 a r r i v e d  a t  Kennedy i n  l a t e  1983;  and O r b i t e r  Veh ic le  
104 a r r i v e d  i n  1985.  

The Center i s  respons ib le  f o r  t he  launch p repara t ion ,  checkout, support  c o o r d i n a t i o n  d u r i n g  the payload 
checkout, and launch o f  the  c u r r e n t  i n v e n t o r y  o f  expendable launch veh ic les .  This i n c l u d e s  the  A t l a s  
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Centaur  and Delta v e h i c l e s .  
F o r c e  Base (VAFB) are t h e  r e s p o n s i b i l i t y  o f  KSC. 

Launches a t  bo th  t h e  E a s t e r n  Space  and Missle C e n t e r  (ESMC) and Vandenberg Air 

CENTER MANAGEMENT AND OPERATIONS SUPPORT................................... 488 

C e n t e r  Management and O p e r a t i o n s  Suppor t  p r o v i d e s  s u p p o r t  t o  a l l  Kennedy C e n t e r  o r g a n i z a t i o n s  which c a n n o t  
be i d e n t i f i e d  e x c l u s i v e l y  t o  a s i n g l e  program o r  p r o j e c t .  The c i v i l  s e r v i c e  p e r s o n n e l  i n v o l v e d  are: 

D i r e c t o r  and S t a f f  - The C e n t e r  D i r e c t o r ,  Deputy Director, and t h e  immediate s t a f f ,  e.g., 
Lega l ,  P a t e n t  Counse l ,  Equal  O p p o r t u n i t y ,  and P u b l i c  Affairs. 

Management S u p p o r t  - The p a r t  o f  t h e  KSC c i v i l  s e r v i c e  workforce  t h a t  p r o v i d e s  i n f o r m a t i o n  and c o n t r o l  
s e r v i c e s  s u p p o r t i n g  a l l  l e v e l s  o f  c e n t e r  management, bo th  program and f u n c t i o n a l .  S p e c i f i c  f u n c t i o n s  
i n c l u d e  r e s o u r c e s  and f i n a n c i a l  management, program c o n t r o l ,  c o n t r a c t i n g  and procurement ,  p r o p e r t y  
managment, p e r s o n n e l  management, and management s y s t e m s  and a n a l y s i s .  

O p e r a t i o n s  S u p p o r t  - The p a r t  o f  t h e  KSC c i v i l  s e r v i c e  workforce  t h a t  p r o v i d e s  f o r  t h e  o p e r a t i o n a l  and 
maintenance  o f  i n s t i t u t i o n a l  f a c i l i t i e s ,  b u i l d i n g s ,  s y s t e m s  and equipment ,  i n c l u d i n g  t h o s e  who manage or 
p r o v i d e  t e c h n i c a l  s e r v i c e s  such  as a u t o m a t i c  d a t a  p r o c e s s i n g ,  r e l i a b i l i t y  and q u a l i t y  a s s u r a n c e ,  med ica l  
care, and p h o t o g r a p h i c  s u p p o r t .  
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RESOURCES REQUIREMENTS BY FUNCTION 

1986 
1985 Budget Cur ren t  

A c t u a l  Es t imate  Es t imate  
'(Thousands o f  . 

I . PERSONNEL AH) RELATED M S T S  ..................... 92. 462 94. 551 93. 999 

Summary o f  Fund Requirements 

A . Compensation and B e n e f i t s  ....................... 
1 . Compensation 

a . Permanent p o s i t i o n s  ..................... 
b . Other than  f u l l - t i m e  permanent p o s i t i o n s  
c . Reimbursable d e t a i l e e s  .................. 
d . Overtime and o ther  compensation ......... 

Subto ta l .  Compensation .................. 
2 . B e n e f i t s  .................................... 

Subto ta l .  Compensation and B e n e f i t s  ..... 
. B. Suppor t ing Costs 

1 . Trans fe r  o f  personnel  .................... 
2 . Personnel t r a i n i n g  ....................... 

Subto ta l .  Suppor t ing  Cqsts ............. 
Tota l .  Personnel and Related Costs ....... 

91. 337 

77. 157 
1. 492 

87 
3 053 

81. 789 

9. 548 

91. 337 

422 
703 

1.12 5. 

92. 462 

93. 144 

78. 640 
1. 533 

48 
2. 759 

82. 980 

10 164 

93. 144 

785 
622 

1. 407 

94 551 

92. 202 

77. 760 
1. 526 

54 
3. 190 

82. 530 

9. 672 

92. 202 

649 
1 148 

1. 797 

93. 999 

1987 
Budget 

Es t imate  

96. 006 

93. 517 

78. 691 
1. 503 

85 
3 468 

83. 747 

9. 770 

93. 517 

1. 141 
1. 348 

2. 489 

96. 006 
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Exp lana t ion  o f  Fund Requirements 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
m n d s  o f  Dollars) 

A. Compensation and Benefits......,................ 91,337 93,144 

1. Compensation ................................ 81,789 82,980 

92,202 93,517 

82,530 83,747 

a. Permanent Positions..................... 77,157 78,640 77,760 78,691 

The c u r r e n t  es t imate  f o r  1986 r e f l e c t s  a change from the 1986 budget est imate due t o  a 
re f inement  o f  the  est imates. 

Bas is  o f  Cost f o r  Permanent P o s i t i o n s  

I n  1987,  the  cos t  o f  permanent p o s i t i o n s  w i l l  be $78,691,000, an increase o f  $931,000 over 
1986. The inc rease  i s  c a l c u l a t e d  as f o l l ows :  

Cost o f  F u l l - t i m e  Permanent Workyears i n  1 9 8 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77,760 
Cost increases i n  1987:............................................................... 1,768 

Within- grade and career  advances: 
F u l l  year cos t  o f  1986 actions....................................... 
P a r t  year cos t  o f  1987 a c t i o n s  ...................................... 484 

879 

Change i n  reimbursements received...................................... 405 
Cost decreases i n  1987................................................................ 

Turnover sav ings and abol ished p o s i t i o n s :  
F u l l  year cos t  o f  1986 actions...................................... -241 
P a r t  year cos t  -596 o f  1987 actions...................................... 

-837 

Cost o f  F u l l - t i m e  Permanent Workyears i n  1987........................... 78,691 
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1986 1987 
Budget 1985 Budget Cur ren t  

Ac tua l  Es t imate  Est imate Es t imate  
m n d s  o f  

b. Other than f u l l - t i m e  permanent p o s i t i o n s  
( 1 )  cost............................... 1,492 1,533 1,526 1,503 
(2) Workyears .......................... 120 121 113 113 

The d i s t r i b u t i o n  o f  1987 workyears i s  as fo l lows :  

D i s t r i b u t i o n  o f  Other than Ful l- Time Permanent Workvears 

Program W or kyears 

Other temporary programs................................................... 76 

............................................................. 6 

113 

Youth Oppor tun i t y  Programs ................................................. 31  
Summer Program - 

Total.................................................................... - - 

The increase i n  cos t s  and t he  decrease i n  workyears from the  1986 budget es t imate  t o  t h e  1986 
c u r r e n t  es t imate  r e f l e c t s  a change i n  emphasis i n  t h i s  program. The program i s  now us ing  fewer, but h igher  
s k i l l e d ,  and t h e r e f o r e  h igher  c o s t  employees. 

c. Reimbursable detailees............. 87 48 54 60 

The m i l i t a r y  personnel  d e t a i l e d  t o  Kennedy Space Center on a re imbursable b a s i s  a re  i n  t h e  
S h u t t l e  Systems Engineer ing O f f i c e .  The inc rease  i n  the  1986 c u r r e n t  es t imate  over the 1986 budget es t imate  
i s  due t o  m i l i t a r y  pay ra ises .  The 1987 es t imate  i nco rpo ra tes  t h e  c o s t  o f  m i l i t a r y  r e t i r emen t .  
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1986 1987 
Budget 1985 Budget Cur ren t  

A c t u a l  Es t imate  Es t imate  Es t imate  
m n d s  o f  'm- 

d. Overtime and o ther  compensation ......... 3,053 2,759 3,190 3,468 

This  i t e m  i nc l udes  p r i m a r i l y  over t ime,  h o l i d a y  pay, n i g h t  d i f f e r e n t i a l ,  Sunday premium and 
i n c e n t i v e  awards. Changes a re  due t o  inc reases  i n  the  launch schedule. 

2. Benefits........................................ 9,548 10,164 9,672 9,770 

The f o l l o w i n g  are the  amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice  Ret i rement Fund................... 5,649 5,757 5,683 5,712 
Employee L i f e  Insurance......................... 213 220 214 215 
Employee Hea l th  Insurance....................... 2,323 2,321 2,338 2,349 
Workmen's Compensation .......................... 215 244 282 340 
FICA............................................ 166 60 170 152 
Medicare........................................ 923 985 925 930 
Other Benefits.................................. 59 577 60 72 

Total......................................... 9,548 10,164 L 9 672 9,770 

The decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  due t o  t he  change i n  
compensation est imates. The increase i n  1987 i s  due t o  the increases i n  compensation. 

6. Suppor t ing Costs................................ 1,125 A- 1 407 1,797 2,489 

1. Transfer  o f  personnel  ....................... 42 2 785 649 1,141 

Trans fe r  o f  personnel  i nc l udes  a c t u a l  expenses i nvo l ved  i n  the  movement and s to rage  o f  employee's 
household goods. The decrease i n  the  1986 c u r r e n t  es t imate  r e f l e c t s  lower than a n t i c i p a t e d  re l oca t i ons .  
1987 r e f l e c t s  an inc rease  i n  t he  number o f  a n t i c i p a t e d  r e l o c a t i o n s .  
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1986 1987 
1985 Budget C u r r e n t  Budget 

Actual Estimate Estimate Estimate 
- (Thousands  o f  Dollars)- 

2. P e r s o n n e l  t r a i n i n g  .......................... 703 622 1 , 1 4 8  1,348 

The i n c r e a s e  i n  t h e  1986 c u r r e n t  estimate and t h e  1987 budge t  estimate is due t o  a r e e v a l u a t i o n  o f  
KSC's  t r a i n i n g  needs  r e l a t e d  t o  new employees ,  and t h e  need t o  upgrade f u l l y  t h e  s h e l l s  o f  e x i s t i n g  c i v i l  
serv ice  p e r s o n n e l .  
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1986 1987 
Budget 1985 Budget Current 

Actual Estimate Estimate Estimate 
( T h o u s a n d s  of -Dollars)- 

11. ~VEL......................................... 2,510 2,350 2,464 2,870 

Summary of Fund Requirements 

A. Program Travel... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,731 1,681 1,858 2,218 

B. S c i e n t i f i c  and Technical Development Travel..... 70 213 70 74 

C. Management and Operations Travel................ 709 456 536 578 

Total ,  Travel................................. 2,510 2,350 2,464 2,870 

Explanation of Fund Requirements 

A. Program Travel... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,731 1,681 1,858 2,218 

Program t r ave l  is d i r e c t l y  re la ted  to  the accomplishment of KSC's mission and accounts for approximately 
75 percent of the Center 's  t r ave l  budget. 
operations; the design, manufacturing, and t e s t ing  of ground system equipment, and construction of 
f a c i l i t i e s ;  and the ac t iva t ion  of systems manufactured a t  o f f- s i t e  locat ions.  

Program t r ave l  r e f l e c t s  the continued involvement i n  launch s i t e  

The increase from the 1986 budget estimate t o  the 1986 current  estimate is due t o  increased program 
requirements for the t r a n s i t i o n  of o rb i t e r  sustaining engineering and l o g i s t i c s  from Johnson Space Center, 
Kennedy Space Center, Vandenberg Launch Support Resident Office a t  Vandenberg Air Force Base, and increased 
procurement a c t i v i t i e s .  
f l i g h t s ,  Orbiter Sustaining Engineering & Logist ics  t r ans fe r ,  and Space Stat ion Support. 

The increase i n  1987 provides continued launch support for Spacelab and payload 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  

B. S c i e n t i f i c  and Technica Development Travel..... 70 - 213 - 70 - 74 - 
S c i e n t i f i c  and Techn ica l  Development T rave l  pe rm i t s  employees t o  p a r t i c i p a t e  i n  meet ings and t e c h n i c a l  

seminars wi th o ther  r ep resen ta t i ves  o f  t he  aerospace community. Th is  p a r t i c i p a t i o n  a l l ows  personnel  t o  
b e n e f i t  from exposure t o  t echno log i ca l  advances ou t s i de  KSC, as w e l l  as t o  present  bo th  accomplishments and 
problems t o  assoc ia tes.  Many of t he  meetings a re  working panels  convened t o  so lve  c e r t a i n  problems f o r  t h e  
b e n e f i t  o f  the government. 
r e d u c t i o n  based on 1985 ac tua ls .  

The decrease i n  1986 c u r r e n t  es t imate  from the 1986 budget est imate r e f l e c t s  a 
The inc rease  i n  1987 r e f l e c t s  a n t i c i p a t e d  p r i c e  l e v e l s .  

C. Manaqement and Operat ions Travel................ 709 - 456 - 536 - 578 .- 

Management and Operat ions T rave l  i s  used f o r  t he  d i r e c t i o n  and coo rd ina t i on  o f  genera l  management 
mat te rs .  I t  i nc l udes  t r a v e l  concerning such areas as personnel,  f i n a n c i a l  management, and procurement 
a c t i v i t i e s ;  t r a v e l  o f  t he  Cente r ' s  top  management t o  NASA Headquarters, and o ther  NASA Centers; and l o c a l  
t r a n s p o r t a t i o n .  Loca l  t r a v e l  i nc l udes  persona l  t r a v e l  i n  and around the  o f f i c i a l  s t a t i o n  o f  the  employer, 
i n c l u d i n g  t o l l s ,  pa rk i ng  fees, and t a x i s .  Non-NASA t r a v e l  i nc l udes  t r a n s p o r t a t i o n  o f  persons, pe r  diem and 
o the r  i n c i d e n t a l  expenses f o r  a l l  non-NASA employees, such as unpaid adv isory  committee members and 
preemployment i n t e r v i e w s  f o r  NASA SES p o s i t i o n s .  
c u r r e n t  es t imates  and t o  the 1987 budget es t imate  i s  due t o  t r a v e l  suppor t  concerning Kennedy Data 
Management System; an inc rease  i n  Permanent Change i n  S t a t i o n  (PCS) f o r  t r ans fe rees  and new h i r e s ;  and 
t r a v e l  f o r  p r o d u c t i v i t y  requirements.  

The inc rease  from the  1986 budget es t imate  t o  t he  1986 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
m n d s  o f  Dollars) 

111. OPERATION OF INSTALLATION..................... 89,516 96,518 98,237 109,220 

Summary o f  Fund Requirements 

50,446 58,583 59,337 65,671 A. F a c i l i t i e s  Services............................. 

6. Techn ica l  Services.............................. 10,068 10,683 13,247 14,052 

C. Management and Operat ions ....................... 29,002 27,252 25,653 29,497 

To ta l ,  Operat ion o f  Instal lat ion.... . . . . . . . . . .  89,516 96,518 98,237 109,220 

Exp lana t ion  o f  Fund Requirement 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  supp l ies ,  and equipment i n  suppor t  o f  t he  
Cen te r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These a re  d i v i d e d  i n t o  t h ree  major f u n c t i o n a l  areas: F a c i l i t i e s  
Serv ices,  the  cos t  o f  r e n t i n g  r e a l  p roper ty ,  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and 
equipment, and the  cos t  o f  c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  Technica l  Services, t he  cos t  o f  automat ic  da ta  
process ing f o r  management a c t i v i t i e s ,  and the  cos t  o f  educa t i ona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  
shops suppor t ing  i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and Operat ions, the  cos t  o f  a d m i n i s t r a t i v e  
communications, p r i n t i n g ,  t r a n s p o r t a t i o n ,  medical ,  supply,  and r e l a t e d  serv ices .  

The inc rease  i n  the  1986 es t imate  from t h a t  o r i g i n a l l y  submi t ted r e s u l t s  from the  h i ghe r  than expected 
c o n t r a c t  wage ra tes ,  and the  more d i f f i c u l t  than est imated implementat ion o f  the  i n f o r m a t i o n  system 
i n t e g r a t i o n  task,  p a r t l y  o f f s s t  by a rephasing o f  c o n t r a c t  o b l i g a t i o n  plans, and by the  de lay and d e f e r r a l  
o f  the  purchase o f  o ther  goods and serv ices .  The inc rease  from the  1986 c u r r e n t  es t imate  t o  t he  1987 budget 
es t imate  r e s u l t s  from the  f u l l  year funding o f  suppor t  s e r v i c e  c o n t r a c t s  and the expected p r i c e  l e v e l s  f o r  
such con t rac t s ,  u t i l i t i e s  and o ther  goods and se rv i ces  r e q u i r e d  t o  operate the  Kennedy Space Center. 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
'(Thousands o f  

A. FACILITIES SERVICES............................. 50,446 58,583 59,337 65,671 

Summary o f  Fund Requirements 

1. Ren ta l  o f  Real ..................... 0 12 0 0 

2. Maintenance and Related Services............ 5,673 6,233 7,019 7,851 

3. Cus tod ia l  Services.......................... 20,198 23,892 24,004 26,508 

4. U t i l i t y  Services............................ 24,575 28,446 28,314 31,312 

To ta l ,  F a c i l i t i e s  Services............... 50,446 58,583 59,337 65,671 

E x d a n a t i o n  o f  Fund Reauirements 

..................... 0 0 12 0 

This p rov ides  f o r  the r e n t a l  o f  o f f - s i t e  f a c i l i t i e s  f o r  news and o the r  media cen te rs  f o r  NASA 

- - - 1. Renta l  o f  Real P r o p e r t y  - 

launches. We now p rov ide  space f o r  the  news and media cen te r  on s i t e .  The decrease from the  1986 budget 
es t imate  t o  the  1986 c u r r e n t  es t imate  i s  due t o  n o t  having t o  r e n t  o f f - s i t e  f a c i l i t i e s .  

2. Maintenance and Related Services............ 5,673 6,233 7,019 7,851 

This a c t i v i t y  i n v o l v e s  the management, superv is ion ,  engineer ing,  ope ra t i on  and maintenance r e q u i r e d  
t o  p lan,  i n i t i a t e ,  and per form se rv i ces  on i n s t i t u t i o n a l  f a c i l i t i e s ,  systems, and equipment. I t  i n c l u d e s  
ground maintenance; t h e  developmenb and implementat ion o f  a maintenance program f o r  a l l  i n s t i t u t i o n a l  
government f u rn i shed  and c o n t r a c t o r  acqu i red  systems, f a c i l i t i e s ,  and equipment; t he  ope ra t i ons  and 
maintenance a t  the  Kennedy Vandenberg Resident O f f i c e  a t  Vandenberg A i r  Force Base, CA; and the  genera l  
management and supe rv i s i on  o f  the  opera t ions  and maintenance o f  t he  power, l i g h t i n g ,  HVAC, water and sewer 
systems. Also, the  c o n t r a c t o r  w i l l  implement and manage energy conserva t ion  p r o j e c t s ,  programs, aud i ts ,  and 
i n s p e c t i o n s  on i n s t i t u t i o n a l  f a c i l i t i e s  t o  i n s u r e  conformance o f  energy conserva t ion  p o l i c y  and t o  i d e n t i f y  
new energy i n i t i a t i v e s  i n  such areas as m o d i f i c a t i o n ,  o p e r a t i o n a l  changes, energy s t u d i e s  and awareness. 
These funds a l s o  p rov ide  m a t e r i a l s  and equipment needed t o  suppor t  these f u n c t i o n a l  needs. 
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The inc rease  i n  1986 from the  budget es t imate  r e s u l t s  from a rees t imate  o f  the  cos t  o f  p r o v i d i n g  
ope ra t i on  and maintenance suppor t  f o r  t he  a d d i t i o n a l  f a c i l i t i e s  coming on- l ine  l a s t  year and t h i s  year, 
p a r t l y  o f f se t  by a rephasing o f  suppor t  s e r v i c e  c o n t r a c t  o b l i g a t i o n  plans. The increase i n  1987 i s  due t o  
the f u l l  year fund ing  o f  suppor t  s e r v i c e  c o n t r a c t s  a t  expected c o n t r a c t o r  wage ra tes .  

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Es t imate  
(fhousands o f  'Dollars) 

3. Cus tod ia l  Services.......................... 20,198 23,892 24,004 26,508 

This category i nc l udes  j a n i t o r i a l  se rv ices ,  f i r e  p r o t e c t i o n ,  and s e c u r i t y .  Funding p rov ides  
j a n i t o r i a l  se rv i ces  t o  h i g h l y  s p e c i a l i z e d  c lean  room areas and o r b i t e r  suppor t  equipment; conduct ing f i r e  
d r i l l s  and f i r e  i nspec t i ons  o f  f a c i l i t i e s  and equipment and f i g h t i n g  f i r e s .  Secu r i t y  p r o t e c t i o n  o f  
personnel  and p rope r t y  i nvo l ves :  suppor t  o f  hazardous t e s t s  and operat ions;  badging o f  a l l  on- s i t e  
personnel  and o f f i c i a l  v i s i t o r s ;  safeguard ing f l i g h t  hardware and o ther  i tems o f  h i g h  i n t r i n s i c  value; 
p r o t e c t i o n  o f  c l a s s i f i e d  i n fo rma t i on ;  and ma in ta i n i ng  area s u r v e i l l a n c e  and t r a f f i c  c o n t r o l .  Other 
a c t i v i t i e s  i n  t h i s  category c o n s i s t  o f  pes t  c o n t r o l  se rv ices ,  laundry  serv ices ,  and supp l i es  and equipment 
used by t he  suppor t  c o n t r a c t o r  per fo rming  the  f unc t i on .  The inc rease  from the  1986 budget es t imate  t o  t he  
1986 c u r r e n t  es t imate  i s  due t o  h igher  than expected suppor t  cos t s  f o r  new f a c i l i t i e s  coming on- l ine  i n  1985 
and 1986, p a r t i a l l y  o f f s e t  by the  rephasing o f  suppor t  s e r v i c e  c o n t r a c t  o b l i g a t i o n  p lans,  and t he  de lay and 
d e f e r r a l  o f  the  purchase o f  o the r  goods and serv ices .  The inc rease  i n  1987 r e s u l t s  from the  f u l l  year 
fund ing  o f  suppor t  s e r v i c e  c o n t r a c t s  a t  expected p r i c e  and wage l e v e l s .  

4. U t i l i t y  Services............................ 24,575 28,446 28,314 31,312 

The major u t i l i t y  i s  e l e c t r i c a l  energy purchased from F l o r i d a  Power and L i g h t  Company through an A i r  
Force con t rac t .  Fue l  o i l  i s  purchased from a l o c a l  supp l i e r .  Steam s e r v i c e  i s  prov ided by t he  A i r  Force. 
Water se rv i ces  are purchased from the  C i t y  o f  Cocoa and sewage t reatment  i s  accomplished on- si te .  U t i l i t y  
p l a n t  opera t ions  and maintenance and u t i l i t y  d i s t r i b u t i o n  systems maintenance are p rov ided  by a suppor t  
c o n t r a c t o r  and by t he  A i r  Force. A t  t he  Kennedy Vandenberg Resident O f f i c e  a t  Vandenberg A i r  Force Base, 
CA., u t i l i t i e s  a re  purchased through t he  Un i ted  S ta tes  A i r  Force. 

The decrease from t h e  1986 budget es t imates  t o  t h e  1986 c u r r e n t  es t imate  r e f l e c t s  suppor t  s e r v i c e  
c o n t r a c t o r  wage r a t e s  and u t i l i t y  r a t e s  n o t  as h i g h  as p r e v i o u s l y  a n t i c i p a t e d ,  p a r t i a l l y  o f f s e t  by an 
inc rease  i n  energy use. 

The increase from the  1986 c u r r e n t  es t imate  t o  the  1987 budget es t imate  i s  f o r  a n t i c i p a t e d  support  
c o n t r a c t o r  wage ra tes ,  p r o j e c t e d  purchased u t i l i t y  r a t e s  and p r o j e c t e d  u t i l i t y  consumption fo r  increased 
launches and suppor t  o f  a d d i t i o n a l  f a c i l i t i e s .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Est imate 
m n d s  o f  'Dollars) 

6. TECHNICAL SERVICES.............................. 10,068 10,683 13,247 14,052 

Summary o f  Fund Requirements 

1. Automatic Data P rocess ing  ................... 7,244 8,645 10,104 10,932 
a. Equipment ............................... 660 458 600 650 
b. Operat ions .............................. 6,584 8,187 9,504 10,282 

2. S c i e n t i f i c  and Techn ica l  Information........ 1,100 1,220 1,341 1,220 
a. L i b r a r y  ................................. 715 690 806 852 
b. Educat ion and information............... 385 530 535 368 

3. Shop and Support Services................... 1,724 818 1,802 1,900 

To ta l ,  Techn ica l  Services..............., 10,068 10,683 13,247 14,052 

Exp lana t ion  o f  Fund Requirements 

1. Automatic Data Process ing ................... 7,244 8,645 10,104 10,932 

The Base Operat ions c o n t r a c t o r  p rov ides  programming se rv i ces  f o r  p a y r o l l ,  genera l  account ing, 
supply,  procurement, p reven t i ve  maintenance, c o n t r a c t  su rve i l l ance ,  personnel, secu r i t y ,  resources and 
f i n a n c i a l  management r e p o r t s  and r e l a t e d  management i n fo rma t i on .  The c o n t r a c t o r  a l so  p rov ides  f o r  the 
development and maintenance o f  genera l  management ADP programs which i n c l u d e  t he  lease, purchase, and 
maintenance o f  ADP equipment, and programming and opera t ions  serv ices .  The increase from the 1986 budget 
es t imate  r e s u l t s  from h igher  cos t s  due t o  t he  more d i f f i c u l t  than est imated implementat ion o f  i n f o r m a t i o n  
system i n t e g r a t i o n .  A t  KSC, t he  Engineer ing Management I n fo rma t i on  System, the  I n t e g r a t e d  Management 
I n f o r m a t i o n  System, t he  KSC I n v e n t o r y  Management System, and the  C o n f i g u r a t i o n  Management Data System w i l l  
be t i e d  toge ther  t o  make g rea te r  use of ADP t o  improve the  Cente r ' s  management e f fec t i veness .  The task  o f  
i n t e g r a t i n g  and ope ra t i ng  these systems was n o t  adequately p rov ided  f o r  i n  t h e  1986 budget est imate.  
i n c r e a s e i n  1987 r e f l e c t s  a n t i c i p a t e d  p r i c e  l e v e l s  f o r  goods and se rv i ces  r e q u i r e d  i n  th is  area. 

The 
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1986 1987 
Budqet  1985 Budclet C u r r e n t  

2 .  S c i e n t i f i c  and T e c h n i c a l  Informat ion . . . . . . . .  

A c t u a l  Estimate Estimate Estimate 
( T h o u s a n d s  of  Dollars) 

1,100 1 ,220  1,341 1 , 2 2 0  

T h i s  fund ing  p r o v i d e s  f o r  o p e r a t i o n  o f  a t e c h n i c a l  l i b r a r y  a t  KSC and f o r  t e c h n i c a l  and 
a d m i n i s t r a t i v e  documenta t ion  services, i n c l u d i n g  s u p p o r t  t o  t h e  p u b l i c  a f f a i r s  e d u c a t i o n a l  and i n f o r m a t i o n  
program. 

The Base O p e r a t i o n s  c o n t r a c t o r  o p e r a t e s  t h e  l i b r a r y  f a c i l i t i e s ,  which p r o v i d e  t e c h n i c a l  and 
management books and p e r i o d i c a l s ,  and m i l i t a r y ,  f e d e r a l ,  and p r o f e s s i o n a l  s o c i e t y  s p e c i f i c a t i o n s  and 
s t a n d a r d s .  The c o n t r a c t o r  a l s o  o p e r a t e s  an STS and Space lab  documents r e p o s i t o r y  which c a t a l o g s ,  
c lass i f ies ,  and i n d e x e s  documents ,  and p r o v i d e s  document r e f e r e n c e  and d i s t r i b u t i o n  services. P u b l i c  
Affa i rs  s u p p o r t  p r o v i d e s  for  t h e  g a t h e r i n g  and d i s s e m i n a t i o n  o f  i n f o r m a t i o n  abou t  t h e  a g e n c y ' s  program t o  
t h e  mass communicat ions media,  t h e  g e n e r a l  p u b l i c ,  and t h e  e d u c a t i o n a l  community a t  t h e  e l e m e n t a r y  and 
seconda ry  l e v e l s .  The i n c r e a s e  from t h e  1986 budget  estimate t o  t h e  1986 c u r r e n t  estimate re f lec t s  t h e  one 
time c o s t s  o f  p r o v i d i n g  a d e q u a t e  l i b r a r y  s u p p o r t  commensurate w i t h  t h e  needs  of  t h e  KSC and c o n t r a c t o r  
t e c h n i c a l  s t a f f .  The 1987 estimate re f lec ts  c o n t i n u i n g  services a t  a n t i c i p a t e d  p r i c e  l e v e l s  f o r  needed 
goods and s e r v i c e s .  

3 .  Shop and Suppor t  Services. . . . . . . . . . . . . . . . . . .  1 , 7 2 4  - 818 1 , 0 0 2  1,900 

These funds  p r o v i d e  f o r  t h e  E a s t e r n  Space and Missile C e n t e r  p h o t o g r a p h i c  s e r v i c e s  f o r  NASA's P u b l i c  
Affa i rs  Office and any o t h e r  i n s t i t u t i o n a l  s u p p o r t .  These f u n d s  a l s o  p r o v i d e  f o r  t h e  i n s t i t u t i o n a l  p a r t  o f  
t h e  mishap r e p o r t i n g  system. 
comprehens ive  s a f e t y  program. T h i s  i n c l u d e s  t h e  e s t a b l i s h m e n t  and development o f  bo th  s h o r t  and long- range  
work p l a n s ,  emergency p l a n s  and s c h e d u l e s  i n  s u p p o r t  of  KSC b a s e  o p e r a t i o n s .  The i n c r e a s e  from t h e  1986 
budget  estimate t o  t h e  1986 c u r r e n t  estimate is due t o  t h e  r eas s ignmen t  of t h e  s a f e t y  program from t h e  
Management and O p e r a t i o n s  s u b f u n c t i o n  t o  t h i s  area. 
budge t  estimate is f o r  a n t i c i p a t e d  s u p p o r t  service c o n t r a c t o r  wage rates.  

The s u p p o r t  c o n t r a c t o r  a l s o  p r o v i d e s  t h e  n e c e s s a r y  management o f  a 

The i n c r e a s e  from t h e  1986 c u r r e n t  estimate t o  t h e  1987 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Es t imate  
(Thousands o f  Dollars)- 

C. MANAGEMENT AND OPERATIONS....................... 29,002 27,252 25,653 29,497 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............... 2,983 2,979 3,061 3,217 

................... 2. P r i n t i n q  and Reproduct ion 642 1,017 743 777 

.............................. 3. T ranspo r ta t i on  5,304 5,507 4,925 5,246 

4. I n s t a l l a t i o n  Common Services................ 20,073 17,749 16,924 20,257 

To ta l ,  Management and Operat ions .......... 29,002 27,252 25,653 29,497 

Exp lana t ion  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............... 2,983 2,979 3,061 3,217 

These funds p rov ide  fo r  t he  cos t s  o f  l o c a l  te lephone serv ice ,  Federa l  Telecommunications System 
(FTS),  l o n g  d is tance  t o l l s ,  and s p e c i a l  communication se rv i ces  i n  suppor t  o f  a l l  NASA c i v i l  s e r v i c e  and 
i n s t i t u t i o n a l  c o n t r a c t o r  personnel  l oca ted  a t  KSC, ESMC, and VAFB. NASA con t rac to r s  and o ther  i n s t i t u t i o n s  
who conduct o f f i c i a l  bus iness wi th KSC a re  w ide ly  d ispersed throughout the  Un i ted  States.  KSC u t i l i z e s  FTS 
and o ther  leased l i n e s  t o  minimize costs .  
and maintenance o f  va r i ous  sma l l  e l e c t r i c a l / e l e c t r o n i c  systems such as p r i n t e r s  which suppor t  major 
communications systems. 
communications systems and equipment which are i n s t a l l e d  and mainta ined by o the rs  and used by va r i ous  
c o n t r a c t o r  and government organiza, t ions a t  KSC and ESMC. 
ope ra t i on  and maintenance a c t i v i t i e s  f o r  o the r  a d m i n i s t r a t i v e  communications systems and equipment and f o r  
ope ra t i on  o f  communications cen te rs  a t  KSC and ESMC. 
c u r r e n t  es t imate  i s  due t o  r a t e  increases.  The inc rease  from t he  1986 c u r r e n t  es t imate  t o  t he  1987 budget 
es t imate  r e f l e c t s  a n t i c i p a t e d  r a t e  changes. 

Spec ia l  se rv i ces  i nc l ude  t e l e t ype ,  w i r e  news se rv i ces  and lease  

The Base Operat ions Cont rac to r  w i l l  per form l i a i s o n  a c t i v i t i e s  f o r  a d m i n i s t r a t i v e  

The c o n t r a c t o r  a l so  i s  respons ib l e  f o r  per fo rming  

The inc rease  from the  1986 budget es t imate  t o  the  1986 
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  'Dollars) 

................... 642 1,017 777 2. P r i n t i n g  and Reproduct ion - - 743 - 
This category i n c l u d e s  p r i n t i n g  se rv i ces  which are  performed by t he  Government P r i n t i n g  O f f i c e  (GPO) 

and minor commercial f i r m s  con t rac ted  by GPO. These i tems i n c l u d e  KSC reproduc t ion ,  t h e  house organ, t h e  
telephone d i r e c t o r y ,  and P u b l i c  A f f a i r s  brochures and misce l laneous launch suppor t  ma te r i a l .  Also inc luded  
are p r i n t i n g  and cop ie r  se rv i ces  a t  VAFB. The decrease from t h e  1986 budget es t imate  t o  t h e  1986 c u r r e n t  
es t imate  i s  due t o  reduced requi rements f o r  Government p r i n t e d  paper and forms based on the  1985 ac tua ls .  
The inc rease  i n  1987 i s  due t o  a n t i c i p a t e d  r a t e  changes. 

3. T ranspor ta t ion .  ............................. 5,304 5,507 4,925 5,246 

Funding covers the t r a n s p o r t a t i o n  management f unc t i on ,  performed by t he  Base Operat ions Cont rac to r ,  
which i nc l udes  coo rd ina t i on ,  check, i nspec t i on ,  and document c o n t r o l  o f  a l l  shipments, d e l i v e r y  o f  in-bound 
shipments, and t he  ope ra t i on  o f  heavy t r a n s p o r t a t i o n  equipment. 
a i r c r a f t  i s  a l s o  inc luded,  as w e l l  as the  cos t  o f  passenger and cargo type veh i c l es  used by c i v i l  s e r v i c e  
personnel,  and supp l ies ,  ma te r i a l s ,  and equipment used by the  suppor t  con t rac to r  per fo rming  the  f unc t i on .  

The maintenance o f  K S C ' s  a d m i n i s t r a t i v e  

The decrease from the 1986 budget es t imate  t o  the 1986 c u r r e n t  est imate r e f l e c t s  KSC 's  reassessment o f  
needs i n  t h i s  area. The increase from the  1986 c u r r e n t  es t imate  t o  t h e  1987 budget es t imate  i s  f o r  
a n t i c i p a t e d  suppor t  c o n t r a c t o r  and v e h i c l e  maintenance r a t e  increases. Also, t he  est imate p rov ides  f o r  a 
major engine overhaul  o f  t he  KSC Gu l fs t ream I due t o  FAA r egu la t i ons .  

4. I n s t a l l a t i o n  Common Services................ 20,073 17,749 16,924 20,257 

These funds prov ide  f o r  management and l o g i s t i c s  serv ices,  m a i l  and d i s t r i b u t i o n  serv ices ,  med ica l  
se rv ices ,  and a wide v a r i e t y  o f  minor c o n t r a c t s  f o r  s p e c i a l  and one- time serv ices.  The Base Operat ions 
Cont rac to r  p rov ides  management f o r  the  f o l l o w i n g  areas: procurement, resources, maintenance, l o g i s t i c s ,  
energy, da ta  and i n fo rma t i on ,  s t a f f i n g  and t r a i n i n g ,  p l ann ing  and schedul ing, and sa fe ty .  This i nc l udes  the  
es t imat ing ,  p lanning,  budget ing, au tho r i z i ng ,  c o n t r o l l i n g ,  accumulating, and r e p o r t i n g  o f  a l l  cos t s  and 
manpower assoc ia ted wi th c o n t r a c t  a c t i v i t i e s ;  and the necessary management, superv isory ,  and a d m i n i s t r a t i v e  
personnel  r e q u i r e d  t o  plan, i n i t i a t e ,  and perform the  se rv i ces  and operat ions.  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

DESCRIPTION 

Operat ions a t  Ma rsha l l  Space F l i g h t  Center (MSFC) a re  conducted a t  t h ree  p r imary  l o c a t i o n s .  

The p r i n c i p a l  MSFC s i t e  i s  near H u n t s v i l l e ,  Alabama, on Army p rope r t y  a t  the  Redstone Arsenal.  The Center 
occupies 1,841 acres under a non- revocable use pe rm i t  from the Army. The H u n t s v i l l e  l o c a t i o n  i s  connected 
by deep water access t o  i t s  component Michoud Assembly F a c i l i t y  v i a  the  Tennessee, Ohio, and M i s s i s s i p p i  
Rivers .  

The Michoud Assembly F a c i l i t y ,  l oca ted  15 m i l es  east  o f  New Orleans, Louis iana,  i s  where the  E x t e r n a l  
Tanks f o r  the Space S h u t t l e  are be ing  produced and where a c t i v i t i e s  f o r  o the r  Federa l  agencies a re  
conducted. The Michoud F a c i l i t y  occupies 832 acres and p rov ides  3,634,344 gross square f e e t  o f  space, 
i n c l u d i n g  t he  main assembly p l a n t .  The f a c i l i t y  i s  l o c a t e d  on the  Gulf I n t r a c o a s t a l  Waterway and has deep 
water access v i a  the Mississippi  River .  

The S l i d e l l  Computer Complex, l o c a t e d  a t  S l i d e l l ,  Lou is iana ,  20 m i l es  no r theas t  o f  the Michoud Assembly 
F a c i l i t y ,  occupies 14 acres and p rov ides  c e n t r a l i z e d  computer se rv i ces  fo r  MSFC, Michoud, o the r  NASA 
Centers, and assoc ia ted con t rac to r s ,  as w e l l  as o the r  government agencies. 

A number o f  i n d i v i d u a l  f a c i l i t i e s  a t  MSFC and i t s  component i n s t a l l a t i o n s  a re  unique wi th in  NASA, and t he  
Nat ion.  The combined c a p a b i l i t y  o f  the sc ience and engineer ing l a b o r a t o r i e s ,  s p e c i a l  development 
f a c i l i t i e s ,  and t e s t  f a c i l i t i e s  p rov ide  a unique n a t i o n a l  resource f o r  des ign ing,  developing, and t e s t i n g  
l a rge ,  complex space systems. The t o t a l  c a p i t a l  investment o f  the Marsha l l  Space F l i g h t  Center and i t s  
i n s t a l l a t i o n s  i n  Louis iana,  i n c l u d i n g  f i x e d  assets  i n  progress and con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  
l o c a t i o n s  as of September 30, 1985, was $836,689,000. 

CENTER ROLES AND MISSIONS 

The Marsha l l  Space F l i g h t  Center serves as one of NASA 's  p r imary  cen te rs  f o r  the design and development o f  
Space T ranspo r ta t i on  Systems, o r b i t a l  systems, s c i e n t i f i c  and a p p l i c a t i o n s  payloads, and o the r  systems f o r  
p resen t  and f u t u r e  space exp lo ra t i on .  MSFC has the  p r i n c i p a l  r o l e  wi th in  NASA f o r  l a r g e  r o c k e t  p r o p u l s i o n  
systems. The Center a l s o  has a p r i n c i p a l  r o l e  fo r  t he  des ign and development o f  manned v e h i c l e  systems; f o r  
Spacelab miss ion  management and payload d e f i n i t i o n  and development; f o r  design and development o f  l a rge ,  
complex, and s p e c i a l i z e d  automated spacecra f t ;  and management o f  m a t e r i a l s  process ing i n  space a c t i v i t i e s ;  
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f o r  s o l a r  and magnetospheric phys ics;  and f o r  ast rophys ics.  MSFC has a p r imary  r o l e  w i t h i n  NASA f o r  the 
development and process ing o f  space science and a p p l i c a t i o n s  experiments. 
v igorous  research and technology program and i s  i nvo l ved  i n  the s tudy and d e f i n i t i o n  o f  f u t u r e  programs, 
i n c l u d i n g  s i g n i f i c a n t  r o l e s  c o n t r i b u t i n g  t o  the  development o f  l a rge ,  complex space s t r u c t u r e s ,  space 
p ropu l s i on  systems, m a t e r i a l s  and engineer ing,  m a t e r i a l s  process ing i n  space, power systems, guidance and 
c o n t r o l ,  fundamental e l e c t r o n i c s ,  advanced o p t i c a l  systems, and payload systems a n a l y s i s  and i n t e g r a t i o n .  

I n  add i t i on ,  MSFC conducts a 

I n  a d d i t i o n  t o  on- s i te  a c t i v i t i e s  a t  H u n t s v i l l e ,  Alabama, MSFC manages the  Michoud Assembly F a c i l i t y  a t  
New Orleans and the  Computer Complex a t  S l i d e l l ,  Louis iana.  Resident o f f i c e s  a re  mainta ined a t  o the r  
cen te rs  and i n  con junc t i on  w i t h  major i n d u s t r i a l  s i t e s  i n  var ious  l o c a t i o n s  throughout the  na t ion ,  and i n  
Europe. The p r i n c i p a l  

PRINCIPAL 

ProDuls ion Svstems - 

and suppo r t i ng  r o l e s  are: 

design, develop and procure p ropu ls ion- or ien ted  systems and subsystems. Current  
focus' i s  on Space T ranspo r ta t i on  Systems, i n c l u d i n g  Space S h u t t l e  Main Engine, S o l i d  Rocket Booster,  
E x t e r n a l  Tank, O r b i t a l  Maneuvering Veh ic le ,  I n e r t i a l  Upper Stage i n  coopera t ion  wi th the  A i r  Force, 
procurement o f  upper stages f o r  NASA miss ions  and mon i t o r i ng  o f  commerc ia l ly  developed and produced upper 
stages such as the  Payload Ass i s t  Module by McDonnell Douglas and the  Trans fe r  O r b i t  Stage by O r b i t a l  
Sciences Corp. Advanced program e f f o r t s  are focused on a n a l y s i s  and d e f i n i t i o n  o f  p r o p u l s i o n / t r a n s p o r t a t i o n  
systems t o  meet n a t i o n a l  needs f o r  the nex t  25 years. The Center has a key r o l e  i n  j o i n t  NASA-DOD 
a c t i v i t i e s  t o  i d e n t i f y  p romis ing  systems and t o  implement techno log ies  t o  ensure a v igorous  n a t i o n a l  pos tu re  
i n  space t r a n s p o r t a t i o n .  This i nc l udes  propulsion/transportation systems f o r  Space S h u t t l e  replacement, 
unmanned launch veh ic les ,  h e a v y - l i f t  launch veh ic les ,  o r b i t  t r a n s f e r  v e h i c l e s  and p ropu l s i on  techno log ies  
f o r  f u t u r e  h i g h  performance systems. 

Manned Space Veh i c l e  Development - design, development, and procurement o f  manned v e h i c l e  systems as 
assigned. 

- Spacelab - focus i s  on program management, systems engineer ing,  development o f  r e l a t e d  payload 
c a r r i e r s ,  procurement, f l i g h t  and ground opera t ions  s u s t a i n i n g  engineer ing,  and implementat ion o f  a 
payload o p e r a t i o n a l  c o n t r o l  cen te r  on- si te .  

- Advanced Development - technology advances focused on advanced miss ions.  

Space T ranspo r ta t i on  System (STS) Sus ta in i nq  Enqineer ing - p rov ide  s u s t a i n i n g  engineer ing f o r  STS 
p ropu l s i on  system hardware and sof tware t o  assure maintenance o f  the  o r i g i n a l  des ign requi rements throughout  
t he  l i f e  o f  the  STS program, decrease the  un i t  cos t  o f  manufactur ing th rough design improvements, and 
upgrade o p e r a t i o n a l  performance c a p a b i l i t i e s  through p roduc t  improvement redesign. 
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Space lab  Payload Development and Mission Manaqement - management of  EASE/ACCESS miss ion ,  ASTRO mis s ions ,  
Materials Sc ience  Labora tory  miss ions ,  Ea r th  Obse rva t ions  mi s s ions ,  Space lab  J miss ion ,  Sunlab/Dark Sky 
mis s ions ,  I n t e r n a t i o n a l  Microgravi ty  Laboratory mi s s ions ,  Space Plasma Laboratory mi s s ions ,  Space Technology 
Experiments P l a t fo rm mis s ion ,  and o t h e r  ded ica t ed  and p a r t i a l  payload mis s ions  as ass igned .  
development of  payloads ,  f a c i l i t i e s ,  exper iments  and in s t rumen t s  f o r  space  s c i e n c e  and a p p l i c a t i o n s  mi s s ions  
as a s s igned .  

D e f i n i t i o n  and 

S p e c i a l i z e d  Automated S p a c e c r a f t  - d e s i g n ,  development,  and procurement of  l a r g e ,  complex and/or 
s p e c i a l i z e d  automated s p a c e c r a f t  as  a s s igned .  Cur ren t  focus  is on assembly and v e r i f i c a t i o n  o f  t h e  Space 
Telescope,  i n c l u d i n g  s c i e n c e  in s t rumen t  i n t e g r a t i o n  and o v e r a l l  systems eng inee r ing .  Other p r o j e c t s  i n c l u d e  
t he  Tethered S a t e l l i t e  System i n  coope ra t ion  with I t a l y ' s  Na t iona l  Research Counci l ,  and t h e  Combined 
Release and Radia t ion  E f f e c t s  S a t e l l i t e  i n  coope ra t ion  with t h e  U.S. Air Force. S t u d i e s  are a l s o  being 
conducted on p o t e n t i a l  f u t u r e  mi s s ions  such  as t h e  Advance X-Ray As t rophys i c s  F a c i l i t y .  

Space S t a t i o n  - complet ion o f  space  s t a t i o n  des ign  and d e f i n i t i o n  s t u d i e s  and i n i t i a t i o n  o f  t h e  
development o f  t h e  common module; l o g i s t i c s  and l a b o r a t o r y  module o u t f i t t i n g ;  p ropu l s ion  system, 
envi ronmenta l  c o n t r o l  and l i f e  suppor t  system, and accommodations f o r  t h e  O r b i t a l  Maneuvering Veh ic l e  and 
t h e  O r b i t  T rans fe r  Vehic le .  

Geos t a t i ona ry  P la t form S t u d i e s  - i d e n t i f y  and d e f i n e  concepts  with a s s o c i a t e d  a t t ached  payloads.  

Space P roces s inq  - development o f  space  p roces s ing  d i s c i p l i n e  base ,  e n l i s t m e n t  o f  user i n t e r e s t  i n  
p o t e n t i a l  a p p l i c a t i o n s ,  and developing and management o f  space  p roces s ing  exper iments  and f a c i l i t i e s .  

Sc i ence  - engage i n  space  r e s e a r c h  as  necessary  t o  ma in t a in  a pee r  group t o  ac t  a s  a f o c a l  p o i n t  f o r  
i n t e r a c t i o n  with t h e  s c i e n t i f i c  community i n  programs o f  i n t e r e s t ,  such as Spacelab,  t h e  Advanced X-Ray 
As t rophys i c s  F a c i l i t y  and t h e  Space S t a t i o n .  

SUPPORTING 

Space S t r u c t u r e s  and Materials - c o n t r i b u t i n g  t o  t h e  development of  l a r g e ,  complex space  s t ructures  and 
materials technology base;  deve loping  and t e s t i n g  technology f o r  advanced o p t i c a l  systems. 

P ropu l s ion  Technology - developing  and e v a l u a t i n g  a l t e r n a t e  p ropu l s ion  systems, t echn iques ,  and 
p r o p e l l a n t s  f o r  advanced launch  systems and s p a c e c r a f t .  

RPM 3-3 



SUWARY OF RESOURCES REQUIREMENTS 

Funding P lan  By Func t i on  

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  m2 

I. Personnel and Related Costs................... 149,458 151,341 150,523 152,178 

11. Travel........................................ 5,075 5,300 5,228 5,670 

111. Operat ion of Installation..................... 43,536 45,722 44,344 45,999 

A. F a c i l i t i e s  Services.. ..................... (20,362 (22,480) (21,080) (22,159 

B. Techn ica l  Services.. ...................... (8,761) (9,532) (9,554) (9,445) 

C. Management and Operations.. ............... (14,413) (13,710) (13,710) (14,395) 

To ta l ,  fund requi rements ................ 198,069 202,363 200,095 203,847 
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Distr ibut ion  o f  Permanent C i v i l  Serv ice  Workyears By Program 

RESEARCH AND DEVELOPMENT ............................ 
Space S t a t i o n  ..................................... 
Space T ranspo r ta t i on  C a p a b i l i t y  Development ....... 
Space Science and A p p l i c a t i o n s  .................... 

Space A p p l i c a t i o n s  .............................. 
Physics and Astronomy ........................... 
L i f e  Sciences ................................... 

Commercial Programs ............................... 
Technology U t i l i z a t i o n  .......................... 
Commercial Use o f  Space ......................... 

Aeronaut ics  and Space Technology .................. 
Aeronaut ics  ..................................... 
Space ........................................... 

SPACE FLIGHT. CONTROL AND DATA COMMUNICATIONS ....... 
S h u t t l e  Produc t ion  and Opera t iona l  C a p a b i l i t y  ..... 
Space T ranspo r ta t i on  Operat ions ................... 
Space & Ground Network Communications & Data Sys .. 

Subto ta l .  D i r e c t  workyears ...................... 
CENTER MANAGEMENT AND OPERATIONS SUPPORT ............ 

Tota l .  Fu l l- T ime Workyears ...................... 
Other than Ful l -T ime ............................ 
Tota l ,  Workyears ................................ 

1985 
A c t u a l  

1. 886 

242 

410 

1, 140 
952 

188 

8 
7 
1 

86 

86 

855 

448 
407 

- 
. 

. 

. 

. . 

. 

. 
2, 741 

522 

3, 263 

86 

- 

3, 349 

1986 
Budget Cur ren t  

Es t imate  Est imate 
(Thousands o f  

2. 118 2. 088 

360 390 

423 404 

1, 138 1, 163 
91 5 988 

221 17 5 

- - 
. . 

. 2 

20 
7 

13 

147 
1 

146 

622 

339 
283 

. 

. 

. 

. 

2, 740 

489 . 

25 
5 

20 

136 

136 

652 

342 
298 

12 

2, 740 

. 

. . 

. 

489 . 
3. 229 3. 229 

98 90 

3 319 3. 327 L 

1987 
Budget 

Es t imate  

2. 138 

455 

445 

1, 045 
858 

187 

35 
5 

30 

158 

158 

607 

292 
303 

12 

2, 745 

489 

3, 234 

90 

3, 324 

. 

. 

. 

. . 

. 

. 
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PROGRAM DESCRIPTION 

Permanent C i v i l  
S e r v i c e  Workvears 

RESEARCH AND DEVELOPMENT 

SPACE STATION................................................................... 455 

1987 a c t i v i t i e s  i n c l u d e  t h e  complet ion of  t h e  d e f i n i t i o n  and p re l imina ry  des ign  s t u d i e s  and t h e  
i n i t i t i a t i o n  of  developmental  e f f o r t s .  Advanced technology development,  u t i l i z a t i o n ,  o p e r a t i o n a l  r e a d i n e s s ,  
and systems eng inee r ing  and i n t e g r a t i o n  technology ac t iv i t i e s  w i l l  be cont inued .  

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  445 

Space lab  

Ac t iv i t i e s  i n c l u d e  c o n t i n u a t i o n  of  program management; complet ion o f  f i n a l  d e l i v e r i e s  on follow-on 
product ion  hardware procured from t h e  European Space Agency (ESA) Consortium; i n t e g r a t i o n  of  ESA and NASA 
provided hardware and so f tware ;  and miss ion  i n t e g r a t i o n  and p r e p a r a t i o n  o f  f i v e  Spacelab f l i g h t s ,  p l u s  o t h e r  
mi s s ions  i nvo lv ing  Space lab  hardware ( i . e . ,  I g loo ,  P a l l e t s ,  e t c . ) .  Also, t h e  development of  t h e  c a p a b i l i t y  
t o  f l y  mixed ca rgoes  w i l l  be completed with demonst ra t ion  miss ions  us ing  I g l o o  P a l l e t ,  Mul t i p l exe r  De- 
Mul t ip l exe r  Pa l l e t ,  and Hi t chh ike r  c o n f i g u r a t i o n s .  

I n e r t i a l  Upper S t a g e s  (IUS 

Act ivi t ies  invo lve  one IUS/TDRS miss ion  which w i l l  r e q u i r e  suppor t  f o r  (1) A ser ies  o f  r e a d i n e s s  reviews 
conducted t o  assure t h e  f l i g h t  r e a d i n e s s  of  t h e  IUS p r i o r  t o  launch ,  (2 )  t h e  conduct of  j o i n t  i n t e g r a t e d  
f l i g h t  s i m u l a t i o n s  p r i o r  t o  launch ,  ( 3 )  t h e  launch  and f l i g h t  o p e r a t i o n s  s u p p o r t ,  and ( 4 )  t h e  pos t  f l i g h t  
e v a l u a t i o n  of  t h e  IUS performance. 

Payload Assist Module (PAM) 

Act iv i t i e s  i n c l u d e  t e c h n i c a l  moni tor ing  of  d e s i g n ,  development,  and product ion  of t h e  PAM-D, PAM-DII, and 
PAM-A by McDonnell Douglas ( t h e  commercial development o r g a n i z a t i o n )  t o  i n s u r e  c o m p a t i b i l i t y  i n  NASA's 
customer service and market ing ac t i v i t i e s .  A major p a r t  o f  t h i s  e f f o r t  is t h e  S o l i d  Rocket Motor Nozzle 
Engineer ing  V e r i f i c a t i o n  ( t o  provide  a d d i t i o n a l  near  term i n s i g h t  i n t o  e x i s t i n g  des ign  and manufacturing 
p r o c e s s e s  and t h e i r  impact on t h e  q u a l i t y  o f  f i n i s h e d  p a r t s )  and technology s t u d i e s  (unders tand  p roces ses  
and material v a r i a b l e s  and e s t a b l i s h m e n t  o f  a material d a t a  base ) .  
r e l a t i ve  t o  t h e  u t i l i z a t i o n  o f  v a r i o u s  PAM c o n f i g u r a t i o n s  f o r  f u t u r e  NASA miss ions .  

Also perform f e a s i b i l i t y  s t u d i e s  
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Tethered S a t e l l i t e  System 

A c t i v i t i e s  i n c l u d e  cont inued t e c h n i c a l  and programmatic management i n v o l v i n g  the  Un i ted  S ta tes  Deployer 
and ins t rument  development, and o v e r a l l  systems eng ineer ing  a c t i v i t i e s  f o r  the  coopera t i ve  e f f o r t  by t h e  
Un i t ed  S ta tes  and I t a l y  on the Tethered S a t e l l i t e  System. A c t i v i t i e s  i n  1987 w i l l  i n c l u d e  complet ion o f  
f i n a l  assembly and v e r i f i c a t i o n  o f  deployer,  d e l i v e r y  o f  the  s a t e l l i t e  t o  t he  pr ime U.S. con t rac to r ,  and 
d e l i v e r y  and i n t e g r a t i o n  o f  the  science inst ruments.  

Advanced P roqrams 

The Advanced Programs e f f o r t  a t  MSFC i nc l udes  the  d e f i n i t i o n  and implementat ion o f  in-house and con t rac ted  
system s t u d i e s  t o  e s t a b l i s h  the fundamental p l ann ing  and d e c i s i o n  making da ta  needed p r i o r  t o  propos ing 
f u t u r e  space programs. Major FY 1987 advanced s tudy a c t i v i t i e s  i nc l ude :  
i n c l u d i n g  reusable evo lu t i ona ry  upper stages and s h u t t l e  de r i ved  launch v e h i c l e  systems; ( 2 )  p l a t f o r m s  and 
f a c i l i t i e s  i n  low- ear th  and geosynchronous o r b i t  such as t e the red  s a t e l l i t e  systems a p p l i c a t i o n  and 
geos ta t ionary  p la t fo rm;  (3)  o r b i t a l  se rv i ces  such as s a t e l l i t e  s e r v i c i n g  a p p l i c a t i o n s  and i n - o r b i t  assembly, 
maintenance and r e p a i r ;  and ( 4 )  S h u t t l e  f l i g h t  demonstrat ions such as t he  aeroass is t  f l i g h t  experiment. 

(1) advanced t r a n s p o r t a t i o n  

Permanent C i v i l  
Serv ice  Workyears 

SPACE SCIENCE AND APPLICATIONS 

PHYSICS AND ASTRONOMY...,....................................................... 858 

Hubble Space Telescope 

The o b j e c t i v e  o f  the Hubble Space Telescope (HST) p r o j e c t  i s  t o  p lace  i n  o r b i t  a h i g h  q u a l i t y  o p t i c a l  2.4- 
meter tefescope system by t he  Space S h u t t l e  f o r  use by the  ast ronomica l  community i n  con junc t i on  w i t h  
NASA. MSFC i s  the l ead  cen te r  f o r  the  management o f  t he  Hubble Space Telescope p r o j e c t  and has o v e r a l l  
implementat ion r e s p o n s i b i l i t y  under the O f f i c e  of Space Science and A p p l i c a t i o n s  f o r  meet ing cost,  schedule, 
and t e c h n i c a l  performance o f  the p r o j e c t .  Th is  i nc l udes  t e c h n i c a l  assessment and eva lua t i on  o f  con t rac ted  
a c t i v i t i e s  f o r  system refurb ishment .  A f t e r  the  HST launch and o r b i t a l  v e r i f i c a t i o n  i n  1986, t h e  opera t ions  
phase w i l l  be managed/control led by Goddard Space F l i g h t  Center. The t o t a l  HST p r o j e c t  r e s p o n s i b i l i t y ,  
i n c l u d i n g  management, operat ions,  and maintenance and refurb ishment ,  w i l l  be phased over t o  t he  Goddard 
Space F l i g h t  Center by September 3 0 ,  1987. 
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Gamma Ray Observatory 

The o b j e c t i v e  o f  the Gamma Ray Observatory (GRO) miss ion  i s  t o  measure gamma r a d i a t i o n  from the  un iverse  
and t o  exp lo re  the  fundamental p h y s i c a l  processes powering it. MSFC has r e s p o n s i b i l i t y  f o r  t h e  des ign and 
development o f  the Bu rs t  and Trans ien t  Source Experiment (BATSE) which i s  one o f  the f ou r  exper iments be ing  
developed t o  a t t a i n  t he  GRO ob jec t i ves .  Hardware f a b r i c a t i o n  w i l l  be completed i n  1986 wi th  system t e s t i n g  
beginn ing i n  l a t e  1986 and complet ion i n  e a r l y  1987. 
i n t e g r a t i o n  and t e s t  a c t i v i t i e s  a t  the  GRO i n t e g r a t i o n  c o n t r a c t o r  f a c i l i t y .  

I n  1987 the  BATSE hardware w i l l  be d e l i v e r e d  f o r  GRO 

Spacelab Payload Miss ion  Management 

I n  1987, MSFC w i l l  be respons ib l e  f o r  managing the  ongoing a c t i v i t i e s  o f  the As t ro  missions, M a t e r i a l s  
Science Labora to ry  missions, E a r t h  Observat ions missions, Spacelab 3 miss ion,  Sunlab/Dark Sky miss ions,  
I n t e r n a t i o n a l  M i c r o g r a v i t y  Labora to ry  missions, Space Plasma Labora to ry  missions, Space Technology 
Experiments P l a t f o r m  miss ion,  and o the r  dedicated and p a r t i a l  payload miss ions as assigned. 
Center i s  a l s o  respons ib le  f o r  d e f i n i t i o n  and development o f  se lec ted  payloads, f a c i l i t i e s ,  experiments, and 
ins t ruments  t o  be f lown on these missions. 

The Marsha l l  

M iss ion  management r e s p o n s i b i l i t y  begins wi th  the  d e f i n i t i o n  o f  the  payload complement and ends wi th t he  
d issemina t ion  and a n a l y s i s  o f  the  exper iment da ta  and m a t e r i a l s  r e s u l t i n g  from the  f l i g h t .  Du r i ng  1987, 
MSFC w i l l  con t inue  t o  manage t he  assigned miss ion  p lann ing  and d e f i n i t i o n  a c t i v i t i e s ,  as w e l l  as development 
o f  t he  r e q u i r e d  ins t ruments  and suppo r t i ng  hardware and software. M iss ions  scheduled f o r  launch  i n  1986 
i n c l u d e  As t ro  1, EOM 1/2, and M a t e r i a l s  Science Lab missions. Miss ions scheduled for  launch i n  1987 i n c l u d e  
M a t e r i a l s  Science Lab Missions, I n t e r n a t i o n a l  M i c r o g r a v i t y  Lab, and A s t r o  2. 

I n t e r f a c e s  w i l l  con t inue  t o  be mainta ined du r i ng  1987 wi th the app rop r i a te  NASA program o f f i c e s ,  t he  
P r i n c i p a l  I n v e s t i g a t o r s ,  and o ther  app rop r i a te  o rgan i za t i ons  t o  assure accomplishment o f  the  s c i e n t i f i c  
o b j e c t i v e s  o f  the  assigned missions. 
requirements,  ob jec t i ves ,  and c o n s t r a i n t s  o f  the  STS systems and payload complements i n  order  t o  develop 
requi rements f o r  a l l  l e v e l s  o f  i n t e g r a t i o n  t o  i n s u r e  phys i ca l ,  f u n c t i o n a l ,  and o p e r a t i o n a l  c o m p a t i b i l i t y  f o r  
a l l  assigned missions. 

MSFC w i l l  con t inue  t o  p a r t i c i p a t e  i n  and manage the  a n a l y s i s  o f  t he  
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P e r  m an en t C i v il 
Serv ice  Workvears 

SPACE APPLICATIONS.............................................................. 187 

Micrograv i t y  Science and A p p l i c a t i o n s  

The M i c r o g r a v i t y  Science and A p p l i c a t i o n s  program emphasizes t he  fundamental science and technology o f  
p rocess ing  m a t e r i a l s  under c o n d i t i o n s  t h a t  a l l o w  d e t a i l e d  examinat ion o f  t h e  c o n s t r a i n t s  imposed by 
g r a v i t a t i o n a l  forces.  
i d e n t i f y  t he  l i m i t a t i o n s  due t o  g r a v i t y ,  as w e l l  as demonstrate the  enhanced c o n t r o l  t h a t  may be p o s s i b l e  by 
the  we igh t less  environment o f  space. I n  1987, MSFC w i l l  con t inue  t o  embody research and development 
a c t i v i t i e s  i n  such area as: (1) c r y s t a l  growth, ( 2 )  con ta ine r l ess  processing, (3) f l u i d  and chemical  
process ing,  and ( 4 )  s o l i d i f i c a t i o n  o f  meta ls  and a l l o y s .  Cont inu ing  a c t i v i t i e s  i nc l ude  ground based 
research, eng ineer ing  and s c i e n t i f i c  analyses, advanced s tud ies ,  d e f i n i t i o n ,  design, development, and 
ope ra t i on  o f  m a t e r i a l s  process ing payloads. 

These s tud ies  a re  d i r e c t e d  towards se lec ted  m a t e r i a l s  and processes which w i l l  bes t  

Combined Release and Rad ia t i on  E f f e c t s  S a t e l l i t e  (CRRES) 

The CRRES a c t i v i t i e s  i n  1987 w i l l  suppor t  a launch i n  the  summer o f  1987. These a c t i v i t i e s  i n c l u d e  
i n t e g r a t i o n  o f  DOD and NASA experiments, i n t e g r a t i o n  o f  the CRRES SRM t o  the Spacecraft ,  and System 
V e r i f i c a t i o n  Test ing. NASA w i l l  per form a c t i v e  exper iments i n  low e a r t h  o r b i t  t o  f u r t h e r  i t s  understanding 
o f  the  E a r t h ' s  upper atmosphere and ionosphere. 

Atmospheric Suppor t ing Research 

Theo re t i ca l ,  f i e l d ,  and l a b o r a t o r y  exper imenta l  research w i l l  be conducted i n  the  g l o b a l  weather, severe 
storms, and l o c a l  weather areas. 
mesoscale and g l o b a l  sca le  weather systems, and i n  d e f i n i n g  S h u t t l e  f r e e  f l y e r  and Space S t a t i o n  miss ions  t o  
o b t a i n  da ta  requ i red  t o  understand and p r e d i c t  t h i s  phenomena. 

E f f o r t s  w i l l  be concentrated on improv ing understanding o f  severe storms, 

COMMERCIAL PROGRAMS 

TECHNOLOGY UTILIZATION.......................................................... 5 

Th is  program t r a n s f e r s  new knowledge and i n n o v a t i v e  technology r e s u l t i n g  from NASA's  R&D programs f o r  
a p p l i c a t i o n  i n  i ndus t r y ,  medicine, and o ther  p u b l i c  and p r i v a t e  sec to r  areas. C i v i l  s e r v i c e  eng ineer ing  and 
science personnel  p rov ide  a source o f  t e c h n i c a l  s k i l l s  necessary t o  accompl ish technology t r a n s f e r  t o  t h e  
p u b l i c  sec to r .  
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Permanent C i v i l  
Serv ice  Workyears 

COMMERCIAL USE OF SPACE......................................................... 30 

The o b j e c t i v e  o f  the Commercial Use o f  Space program i s  t o  inc rease  p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage increased i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space and 
ground-based research and development. 
program s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use and access t o  space. 

This e f f o r t  es tab l i shed  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a 

SPACE RESEARCH AND TECHNOLOGY................................................... 158 

The Space Research and Technology a c t i v i t i e s  are i n  space energy conversion, c o n t r o l s  and guidance, space 

The p r imary  e f f o r t  i n  1987 w i l l  be on develop ing technology f o r  f u t u r e  h i gh  performance systems 
da ta  and communications, p ropu ls ion ,  ae roass i s t  technology, advanced SSME technology, and systems 
ana l ys i s .  
and l a r g e  space systems. 

SPACE FLIGHT, CONTROL, AND DATA CWUNCIATIONS 

SHUTTLE PRODUCTION AND OPERATIONAL CAPABILITY................................... 292 

This e f f o r t  w i l l  p rov ide  main engines f o r  a n a t i o n a l  f l e e t  o f  f ou r  Space S h u t t l e  O rb i t e r s ;  p rov ide  
s u f f i c i e n t  ground suppor t  equipment, launch s i t e  equipment and suppor t  t o  launch operat ions;  and t o  
e s t a b l i s h  a l o g i s t i c  suppor t  c a p a b i l i t y  t o  p r o v i s i o n  spares and repa i r / ove rhau l  f l i g h t  hardware. 
t o  con t inue  wi th  the  development o f  a d d i t i o n a l  S h u t t l e  performance c a p a b i l i t y  and the  i d e n t i f i c a t i o n  o f  
improvements t o  make space t r a n s p o r t a t i o n  more economical. 

P lans a re  

SPACE TRANSPORTATION OPERATIONS................................................. 303 

Th i s  a c t i v i t y  p rov ides  the  s tandard o p e r a t i o n a l  suppor t  se rv i ces  f o r  the  Space S h u t t l e  i n  the opera t ions  
phase. Pr imary a c t i v i t i e s  f o r  1987 w i l l  i n c l u d e  the  p roduc t ion ,  overhaul,  and a c q u i s i t i o n  o f  hardware f o r  
o p e r a t i o n a l  f l i g h t s .  The f l i g h t  hardware program element p rov ides  f o r  the  procurement o f  e x t e r n a l  tanks 
(ET), s o l i d  r o c k e t  motors (SRM), boos te r  hardware, and p rope l l an t s ;  spare components f o r  t he  main engine; 
and f l i g h t  hardware elements. T y p i c a l  f u n c t i o n s  w i l l  be p roduc t i on  engineer ing,  manufactur ing, s u s t a i n i n g  
engineer ing,  anomaly r e s o l u t i o n ,  l o g i s t i c s  c o n f i g u r a t i o n  management, systems l e v e l  ana lys is ,  t e s t  and 
i n t e g r a t i o n  tasks, ground opera t ions ,  and c o n t r a c t  management. 
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Permanent C i v i l  
Serv i c e  W or kvear s 

SPACE AND GROUND NETWORKS...............,........................................ 12 

MSFC operates the  Program Support Communications Network and serves as - i t s  major sw i t ch ing  c o n t r o l  
po in t .  This network i n te r connec t s  by means o f  leased vo ice,  da ta  and wideband c i r c u i t s  a t  the NASA centers ,  
Headquarters and major c o n t r a c t o r  l o c a t i o n s  f o r  the t r a n s f e r  o f  programmatic and a d m i n i s t r a t i v e  i n fo rma t i on .  

CENTER MANAGEMENT AND OPERATIONS WPPORT. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489 

Center Management and Operat ions Support i s  p rov ided  t o  a l l  MSFC o rgan i za t i ons  and i nc l udes  t he  f o l l o w i n g :  

D i r e c t o r  and S t a f f  - The Center D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g., Comptro l ler ,  
A d m i n i s t r a t i v e  Operat ions, Lega l  Pa ten t  Counsel, Equal Oppor tun i ty ,  P u b l i c  A f f a i r s ,  and Safety.  

Manaqement Support  - Those who p rov ide  management and suppor t  se rv i ces  t o  a l l  l e v e l s  o f  Center management, 
bo th  program and f u n c t i o n a l .  S p e c i f i c  f unc t i ons  i n c l u d e  resources and f i n a n c i a l  management , program 
c o n t r o l ,  c o n t r a c t i n g  and procurement, p rope r t y  management, personnel  management, and management systems and 
ana l ys i s .  

Operat ions Support - Those who manage or  prov ide  f o r  the  ope ra t i on  and maintenance o f  i n s t i t u t i o n a l  
f a c i l i t i e s ,  b u i l d i n g s ,  systems and equipment, i n c l u d i n g  those who manage or prov ide  t e c h n i c a l  se rv i ces  such 
as automat ic  da ta  processing, r e l i a b i l i t y  and q u a l i t y  assurance, medica l  care, and photographic  support .  
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RESWRCES REOUIREMENTS BY FWCTION 

1986 1987 
Current  Budget 1985 Budget 

A c t u a l  Est imate  Est imate  Est imate  
(Thousands o f  

I. PERSONNEL AND RELATED COSTS..................... 149,458 151,341 

Basis  o f  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. Permanent p o s i t i o n s  ..................... 
b. Non-permanent ........................... 
c. Overtime and o the r  compensation ......... 

Subto ta l ,  Compensation ................. 
2. Benefits.................................... 

Subto ta l ,  Compensation and Benefits.... 

B. Suppor t ing  Costs 

1. Transfer  o f  personnel  ....................... 
2. Personnel training.. . . .  ..................... 

Subto ta l ,  Suppor t ing  Costs............. 

To ta l ,  Personnel and Related Costs.......... 

128,507 
1,463 
1,716 

131,686 

16,321 

148,007 

710 
741 

1,451 

149,458 

- 

129,220 
1,948 
2,006 

133,087 

16,867 

150,041 

448 
852 

1,300 

151,341 

- 

150,523 152,178 

128,958 129,071 
1,573 1,573 
1,953 2,066 

132,484 132,710 

16,821 

148,903 149,531 

16,419 

736 1,405 
884 1,242 - 

1,620 2,647 

150,523 152,178 
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Explanat ion of Fund Requirements 

1986 1987 
Current Budget 1985 Budget 

Actual  Es t ima te  Es t ima te  Es t ima te  
( T h o u s a n d s  of Dollars) 

A.  Compensation and Benef i t s . . . . . . . . . . . . . . . . . . . . . . .  148,007 

1. Compensation ................................ 131,686 

150,041 

133,174 

148,903 149,531 

132,484 132,710 

a .  Permanent p o s i t i o n s  ..................... 128,507 129,220 128,958 129,071 

The decrease  from the  1986 budget e s t i m a t e  t o  t h e  1986 current e s t i m a t e  is due p r i m a r i l y  t o  a 
ref inement  of t h e  e s t i m a t e s .  

B a s i s  of Cost f o r  Permanent P o s i t i o n s  

I n  1987 t h e  c o s t  of permanent p o s i t i o n s  w i l l  be $129,071,000, an i n c r e a s e  of $113,000 from 
1986. T h i s  i n c r e a s e  is c a l c u l a t e d  a s  fo l lows :  

Cost of permanent p o s i t i o n s  i n  1986................................................... 128,958 
Cost i n c r e a s e s  i n  1987................................................................ 2 ,651 

W i t h i n  grade advances and c a r e e r  development 
F u l l  year e f f e c t  of 1986 ac t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
P a r t i a l  year e f f e c t  of 1987 ac t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 ,174 
1 ,477 

Cost d e c r e a s e s  i n  19~7........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2,538 
Turnover s a v i n g s  and abo l i shed  p o s i t i o n s :  

F u l l  year e f f e c t  o f  1986 act ions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1,320 
-1,218 P a r t i a l  year e f f e c t  of 1987 ac t ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Cost  of permanent p o s i t i o n s  i n  1987.................................................. 129,071 
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Est imate Es t imate  
'(Thousands o f  Dollars) 

b. Non-permanent 
(1) cost............................... 1,463 1,878 1,573 1,573 
(2 )  Man-years .......................... 122 151 129 129 

The decrease from the 1986 budget est imate t o  the  1986 c u r r e n t  est imate r e f l e c t s  reduced 
requirements from prev ious  est imates.  The c o s t  o f  non-permanent p o s i t i o n s  from 1986 t o  1987 i s  the  same. 

D i s t r i b u t i o n  o f  Other Than Full Time Permanent Workyears 

Program Wor kyears 

Cooperat ive educat ion programs................................................. 74 

Youth o p p o r t u n i t y  programs..................................................... - 39 
Other temporary programs....................................................... 16 

129 Total........................................................................ - - 

c. Overtime and Other Compensation ......... 1,716 2,006 1,953 2,066 

The decrease r e f l e c t e d  i n  1986 c u r r e n t  es t imate  i s  due t o  a re f inement  o f  the  est imates.  A 
sma l l  i nc rease  f o r  1987 i s  because o f  increased program requirements.  

2. Benefits.................................... 16,321 16,867 16,419 16,821 

The d i s t r i b u t i o n  o f  these cos t s  by major ca tego r i es  i s  as fo l lows :  

Category o f  Cost 
C i v i l  Serv ice  Ret i rement Fund............. 8,999 8,962 8,600 8,515 
Employee l i f e  insurance.,................. 329 362 3 80 440 
Employee h e a l t h  insurance................. 3,706 3,902 3,723 3,864 
FICA...................................... 289 529 550 683 

Workmen's Compensation .................... 1,543 1,512 1,587 1,624 
Medicare.................................. 1,454 1,595 1,574 1,690 

Total................................... 16,321 16,867 16,419 16,821 

Unemployment Compensation ................. 1 5 5 5 
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The 1986 c u r r e n t  es t imate  i s  changed from the 1986 budget es t imate  due t o  decreases i n  C i v i l  
Serv ice  r e t i r e m e n t  cos ts  p a r t i a l l y  o f f s e t  by increased FICA cos t s  f o r  new Government employees. The 1987 
increase r e f l e c t s  bene f i t s  cos t s  commensurate with compensation est imates.  

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  -- 

B. Suppor t ing Costs................................ 1,451 1,300 1,620 2,647 

1. Transfer  o f  personnel  ....................... 71 0 448 736 1,405 

This es t imate  p rov ides  f o r  personnel  r e l o c a t i o n  costs,  such as t he  expenses o f  s e l l i n g  and buy ing a 
home and the  movement o f  household goods. The c u r r e n t l y  est imated l e v e l s  fo r  1986 and 1987 r e f l e c t  the  
est imated c o s t  o f  a n t i c i p a t e d  r e l o c a t i o n s .  

.......................... 1,242 2. Personnel t r a i n i n g  741 852 884 

The purpose o f  the  MSFC t r a i n i n g  program i s  t o  con t inue  t he  development o f  s k i l l s  and knowledge o f  

The b e n e f i t s  t o  be de r i ved  by NASA from the  t r a i n i n g  and educa t iona l  programs conducted a t  MSFC 
c i v i l  s e r v i c e  employees i n  order  t o  more e f f i c i e n t l y  suppor t  MSFC's r o l e s  and miss ions i n  the  Space 
Program. 
i nc l ude :  enhancement o f  s c i e n t i f i c  and engineer ing leadersh ip  i n  the s c i e n t i f i c  community; maintenance o f  a 
h i g h  degree o f  p r o f e s s i o n a l  competency wi th  the  a d m i n i s t r a t i v e  and c l e r i c a l  work force;  development o f  
needed s k i l l s  and knowledge r e q u i r e d  i n  MSFC miss ion  a c t i v i t i e s ;  and extending MSFC work f o r c e  c a p a b i l i t y  
and i nc reas ing  p r o d u c t i v i t y .  Increases i n  t he  1987 requi rements a re  p r i m a r i l y  t o  suppor t  t he  Cen te r ' s  
i nc reas ing  computer c a p a b i l i t i e s ,  and s c i e n t i f i c  and engineer ing r e l a t e d  requirements i n  areas such as 
r o b o t i c s ,  o p t i c a l  systems, sof tware engineer ing,  and p ropu l s i on  technology. 
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1986 1987 
1985 Budqet Cur ren t  Budqet 

Actual Estimate Estimate Estimate 
( T h o u s a n d s  of Dollars)- 

11. TRAVEL.......................................... 5,075 5,300 5,228 5,670 

Summary of  Fund Requirements 

A. Program Travel.............................. 4,525 4,611 4,669 5,088 

B. S c i e n t i f i c  and Technica l  Development Travel. 99 2 50 120 132 

C. Management and Opera t ions  Travel............ 451 439 43 9 450 

Tota l  Travel.............................. 5,075 5,300 5,228 5,670 

Explana t ion  of  Fund Requirements 

A. Proqram Travel............................. 4,525 4,611 4,669 5,088 

Program t ravel  is d i r e c t l y  r e l a t e d  t o  t h e  accomplishment of t h e  C e n t e r ' s  mi s s ion ,  and accounts  f o r  
a lmost  n i n e t y  pe rcen t  o f  t h e  t o t a l  travel. 
t h e  STS Opera t ions ,  Space lab ,  Space S t a t i o n ,  Upper S t a g e s  development and o p e r a t i o n s ,  Space Telescope,  
Space lab  Payloads ,  Space Sc ience  and A p p l i c a t i o n s  payloads  and b a s i c  suppor t ing  r e s e a r c h  and technology,  as 
well as suppor t  t o  t h e  p lanning  and d e f i n i t i o n  o f  p o t e n t i a l  new programs. The i n c r e a s e  i n  t h e  1986 c u r r e n t  
estimate is based on t h e  c u r r e n t  r equ i r emen t s  and u s i n g  1985 actuals t o  p r o j e c t  1986 c o s t s .  The i n c r e a s e  i n  
1987 is p r i m a r i l y  due t o  i nc reased  c o s t  o f  travel and hold ing  t h e  number o f  t r i p s  level. 

Travel requi rements  i n c l u d e  t h o s e  f o r  ongoing programs such as 
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1986 1987 
1985 Budset Current Budqet 

Actual E s  t i i a  t e  Estimate Estimate 
m n d s  of 

132 - - - 120 99 250 B. Sc i en t i f i c  and Technical Development Travel - 

Sc i en t i f i c  and technical  re la ted  t ravel  permits employees to  pa r t i c ipa te  i n  meetings and technical  
seminars w i t h  representat ives of the aerospace community. T h i s  par t ic ipat ion allows them t o  maintain and t o  
grow i n  technical  excellence, and benefi t  from exposure to  technological advances outside MSFC, as well a s  
t o  present both accomplishments and concerns t o  t he i r  associates.  
panels convened to  solve problems for the benefi t  of the Government. The decrease i n  t h e  1986 current  
estimate is consistent  w i t h  1985 experience. The increase i n  1987 w i l l  permit the same leve l  of t r ave l  a s  
i n  1986. 

These meetings are pr incipal ly  working 

43 9 - 451 C. Management and Operations Travel........... - 4 50 - - 439 

Management and Operations t rave l  is required for the di rect ion and coordination of general 
management matters. I t  includes t rave l  by managers i n  such areas as personnel, f inancia l  management, and 
procurement a c t i v i t i e s  and t rave l  of the Center 's  top management to  NASA Headquarters and other NASA 
Centers. T h i s  category of t r ave l  includes local  t r ave l ,  passenger vehicle ren ta l  and non-NASA travel .  
Local t r ave l  includes personal t r ave l  i n  and around the o f f i c i a l  s t a t i on  of the employee and includes t o l l s ,  
parking fees and taxis .  Passenger vehicle ren ta l  includes lease of commerical pasenger vehicles. The 
current  "fixed price' ' four-year commerical vehicle ren ta l  contract  t ha t  MSFC has signed w i t h  a contractor 
ends i n  July 1986 and m u s t  be renegotiated. Non-NASA t r ave l  includes transportat ion of persons, per diem, 
and other incidenta l  expenses for a l l  non-NASA employees, such as unpaid members of research advisory 
committees and pre-employment interviews for NASA SES posit ions.  The 1987 budget estimate is due t o  
anticipated increases i n  t ravel  cos ts .  
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1986 1987 
Cur ren t  Budget 1985 Budget 

Ac tua l  Es t imate  Est imate Est imate 
(Thousands o f  

111. OPERATION OF INSTALLATION..................... 43,536 45,722 44,344 45,999 

Summary o f  Fund Requirements 

A. F a c i l i t i e s  Services........................ 20,362 22,480 21,080 22,159 

8. Technica l  Services......................... 8,761 9,532 9,554 9,445 

C. Management and Operat ions .................. 14,413 13,710 13,710 14,395 

To ta l ,  Operat ion o f  Instal lat ion.. . . . . . . .  43,536 45,722 44,344 45,999 

Exp lana t ion  o f  Fund Requirements 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  supp l ies ,  and equipment i n  suppor t  o f  
t he  Cen te r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These are d i v i d e d  i n t o  t h ree  major f u n c t i o n a l  areas: F a c i l i t i e s  
Serv ices,  the  cos t  o f  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l t i e s  and equipment, and t h e  c o s t  o f  
c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  Techn ica l  Services, t he  cos t  o f  automatic data process ing f o r  management 
a c t i v i t i e s ,  and the  cos t  o f  educa t iona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  shops suppo r t i ng  
i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and Operat ions, t he  cos t  o f  a d m i n i s t r a t i v e  communications, 
p r i n t i n g ,  t r anspo r ta t i on ,  medical ,  supply,  and r e l a t e d  serv ices .  

The decrease r e f l e c t e d  i n  the  1986 c u r r e n t  es t imate  from the budget est imate i s  due p r i m a r i l y  t o  
t he  de lay  and d e f e r r a l  o f  a c t i v i t i e s ,  and a rephasing o f  suppor t  c o n t r a c t o r  fund ing  plans. The inc rease  i n  
1987 i n c l u d e s  r a t e  increases f o r  energy, suppor t  con t rac ts ,  and the  f u l l  year funding o f  suppor t  con t rac ts .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  

A. FACILITIES SERVICES............................. 20,362 22,480 21,080 22,159 

The Marsha l l  Space F l i g h t  Center (MSFC) occupies 1,841 acres under a Department o f  t he  Army non- 
revocable lease  i n  a complex o f  sc ience and engineer ing l a b o r a t o r i e s  and s p e c i a l  development and t e s t  
f a c i l i t i e s .  
This p h y s i c a l  p l a n t  houses an a v e r q ?  d a i l y  on-Center popu la t i on  o f  approx imate ly  4,800 personnel.  

The complex encompasses 3.8 m i l l i o n  gross square f e e t  o f  b u i l d i n g  space on Redstone Arsenal. 

Summary o f  Fund Requirements 

1. Maintenance and Related Services............ 6,486 6,988 6,219 6,815 

a. Facilities.............................. 5,762 6,074 5,477 6,028 
b. Equipment ............................... 724 914 742 787 

2. Cus tod ia l  Services.......................... 4,480 4,492 4,602 4,325 

3. U t i l i t y  Services............................ 9,396 11,000 10,259 11,019 

To ta l ,  F a c i l i t i e s  Services................ 20,362 2’2,480 21,080 22,159 

Exp lana t i on  o f  Fund Requirements 

1. Maintenance and Related Services.. .......... 6,486 6,988 6,219 6,815 

This a c t i v i t y  i n v o l v e s  maintenance and ope ra t i on  o f  a t o t a l  o f  202 f a c i l i t i e s  ( b u i l d i n g ,  s t r uc tu res ,  
and t r a i l e r s ) .  The 1986 c u r r e n t  es t imate  r e f l e c t s  a decrease due t o  t he  rephas ing  o f  suppor t  s e r v i c e  
c o n t r a c t  o b l i g a t i o n  p lans  and the  d e f e r r a l  and de lay o f  r e p a i r  and a l t e r a t i o n  p r o j e c t s  and replacement 
equipment. 
t he  f u l l  year funding o f  such con t rac t s .  

The increase from 1986 t o  1987 r e f l e c t s  the  e s c a l a t i o n  o f  suppor t  s e r v i c e  c o n t r a c t o r  wages, and 

2. Cus tod ia l  Services.......................... 4,480 4,492 4,602 4,325 

Cus tod ia l  se rv i ces  i n c l u d e  j a n i t o r i a l  serv ices,  s e c u r i t y  se rv ices ,  f i r e  p ro tec t i on ,  t r a s h  removal, 
s a n i t a r y  l a n d f i l l  operat ions,  and r e l a t e d  supp l i es  and ma te r i a l s .  
m i l l i o n  square f e e t  o f  f a c i l i t y  space and t r a s h  removal f o r  approx imte ly  115 separate l oca t i ons .  S e c u r i t y  

J a n i t o r i a l  se rv i ce  i s  p rov ided  t o  about 3 
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and f i r e  p r o t e c t i o n  se rv i ces  i n c l u d e  24-hour coverage o f  MSFC proper ty ,  law enforcement, and motor v e h i c l e  
r e g i s t r a t i o n  and c o n t r o l .  
g rea te r  r i s e  i n  p r i c e  l e v e l s  than a n t i c i p a t e d .  
es t imate  i s  due t o  a n t i c i p a t e d  decreases i n  Redstone Arsenal  Support A c t i v i t y  (RASA) r a t e s  f o r  f i r e  
p r o t e c t i o n  and s a n i t a r y  l a n d f i l l ,  p a r t i a l l y  o f f s e t  by a n t i c i p a t e d  p r i c e  increases. 

The inc rease  from the  1986 budget t o  t he  1986 c u r r e n t  es t imate  i s  due t o  a 
The decrease from the 1986 c u r r e n t  es t imate  t o  the 1987 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Es t imate  
'(Thousands o f  Dollars) 

3 .  U t i l i t y  Services............................ 9,396 11,000 10,259 11,019 

This f u n c t i o n  p rov ides  f o r  the c o s t  o f  e l e c t r i c i t y ,  steam, n a t u r a l  gas, water, and sewage d i sposa l  
s e r v i c e  p rov ided  by Redstone Arsenal  Support  A c t i v i t y  on a re imbursable bas is .  
propane and burner f u e l  t o  generate steam f o r  hea t i ng  and coo l ing .  The decrease from the  1986 budget 
es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  t h e  1985 r a t e  exper ience. The increase i n  1987 i s  p r i m a r i l y  
due t o  a n t i c i p a t e d  r a t e  increases i n  RASA p rov ided  u t i l i t i e s .  

I t  a l s o  p rov ides  f o r  t he  
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1986 
1985 Budget Cur ren t  

Ac tua l  Es t imate  Es t imate  
(Thousands o f  

B. TECHNICAL SERVICES.............................. 8,761 9,532 9,554 

Summarv o f  Fund Reauirements 

1. Automatic Data Process ing ................... 5,694 6,290 6 ,211  

a. Equipment ............................... 1,220 1 , 6 0 1  1 ,085 
b. Operat ions .............................. 4,474 4,689 5,126 

2.  S c i e n t i f i c  and Technica l  Information........ 1,282 1 ,366 1 ,459  

a. L i b r a r y  ................................. 1,097 1 ,168  1 ,356 
b. Educat ion and information............... 185 198 103 

3 .  Shop Support Services....................... 1,785 1 ,876  1 ,884  

To ta l ,  Technica l  Services................. 8,761 9,532 

E x d a n a t i o n  o f  Fund Reauirements 

9,554 

1987 
Budget 

Est imate 

9,445 

6,178 

1 ,025  
5,153 

1 ,498 

1,396 
102 

1 ,769 

9 445 L 

1. Automatic Data P rocess ing  ................... 5,694 6,290 6 ,211 6,178 

Funds p rov ide  f o r  c e n t r a l i z e d  systems ana lys is ,  programming, opera t ions ,  and r e l a t e d  computat ional  
se rv i ces  t o  meet t he  management and a d m i n i s t r a t i v e  computing requirements.  Th i s  category a l s o  i n c l u d e s  
maintenance o f  ADP equipment such as c e n t r a l  s i t e  computers and assoc ia ted equipment. 
i nc l udes  I B M  4341, FR-80 m i c r o f i c h e  system, systems sof tware suppor t ,  and a key- to- disc which c o l l e c t s ,  
c o n t r o l s ,  organizes, and e d i t s  raw da ta  f o r  i n p u t  i n t o  the IMB 4341. 

Equipment mainta ined 

Th i s  f u n c t i o n  a l s o  p rov ides  f o r  the  development and u t i l i z a t i o n  of computer techniques and systems 
programming o f  al l !  d i g i t a l  computers and assoc ia ted equipment. 
suppor t  equipment such as f i l m  processors,  Xerox m i c r o f i c h e  p r i n t e r s ,  Xerox forms cop ie rs ,  punch card  
account ing machines, and Univac 4020 t e rm ina l s .  
tape l i b r a r i e s ;  r e c e i p t ,  c o n t r o l ,  and d i s t r i b u t i o n  o f  program and da ta  p rocess ing  products;  and t e s t i n g  and 
c l ean ing  o f  magnetic tapes. 

Also i nc l uded  i s  assoc ia ted a u x i l l i a r y  

This a c t i v i t y  i nc l udes  the  opera t ions  o f  two l a r g e  magnetic 

RPM 3-21 



The dec rease  from t h e  1986 budget estimate t o  t h e  1986 c u r r e n t  estimate and t o  t h e  1987 budget 
estimate r e f l ec t s  FY 1985 expe r i ence  i n  planned purchase  of  equipment.  

1986 1987 
Cur ren t  Budget 1985 Budget 

Actual Estimate Estimate Estimate 

2. S c i e n t i f i c  and Technica l  Information. . . . . . . .  1 ,282  1 ,366  1 ,459  1 ,498  
( T h o u s a n d s  of 

Th i s  a c t i v i t y  p rov ides  f o r  t h e  c o s t  s h a r i n g  o p e r a t i o n  o f  t h e  Redstone S c i e n t i f i c  Informat ion  Center  
(RSIC) l i b r a r y  on Redstone Arsena l  and o t h e r  s c i e n t i f i c  and t e c h n i c a l  i n fo rma t ion  services. 
i n fo rma t ion  and l i b r a r y  services are provided t o  MSFC employees and a s s o c i a t e d  NASA c o n t r a c t o r  personnel  
through RSIC o p e r a t i o n s .  
documents on microf i lm,  and t e c h n i c a l  papers .  Opera t ion  o f  t h e  RSIC by t h e  Army is under d i r e c t i o n  o f  a 
j o i n t  MSFC/Army Redstone s c i e n t i f i c  i n fo rma t ion  board,  with sha red  c o s t s .  
p r e p a r a t i o n  of  r e p r o d u c i b l e  pages f o r  p u b l i c a t i o n  of  NASA t e c h n i c a l  manuscr ip ts  and r e l a t e d  documents and 
MSFC's s h a r e  o f  t h e  o p e r a t i o n  of  t h e  MSFC V i s i t o r  Informat ion  Center  l o c a t e d  a t  t h e  Alabama Space and Rocket 
Center. The i n c r e a s e  from t h e  1986 budget estimate t o  t h e  1986 c u r r e n t  estimate is due t o  i nc reased  c o s t s  
a t  t h e  RSIC. The 1987 i n c r e a s e  is t h e  r e su l t  of  a n t i c i p a t e d  RSIC c o s t s .  

S c i e n t i f i c  

The RSIC c o n t a i n s  a c e n t r a l  c o l l e c t i o n  o f  books and j o u r n a l s ,  p e r i o d i c a l s ,  

These funds  a l s o  provide  f o r  t h e  

3. Shop and Support  S e r v i c e  ................... 1,785  1,876 1 ,884  1.769 

These funds provide  t h e  Center  with s u p p o r t  i n  t h e  areas o f  g r a p h i c s ,  photographic  services, and 
r e l a t e d  s u p p l i e s ,  materials ,  and equipment. 
a c t i v i t i e s  i n  1986. 

The 1987 dec rease  is t h e  result o f  t h e  complet ion o f  several 

C. MANAGEMENT AND OPERATIONS....................... 14,413 13,710 13,710 14,395 

Summary o f  Fund Requirements 

1. Admin i s t r a t i ve  Communications............... 4 ,051  4,030 3,867 3,534 

2. P r i n t i n g  and Reproduction ................... 86 6 500 757 80 2 

3. T r a n s p o r t a t i o n  .............................. 3,340 3,585 3,332 3,772 

4. I n s t a l l a t i o n  Common Services........ . . . . . . . .  6,156 5,595 5 ,754  6,287 

T o t a l ,  Management and Operat ions. . . .  ...... 14,413 13,710 13,710 14,395 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Est imate 
m n d s  o f  

Exp lana t ion  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............... 4,051 4,030 3,867 3,534 

Communications suppor t  f o r  MSFC c o n s i s t s  o f  l o c a l  te lephone serv ice ,  l ong  d is tance  telephone s e r v i c e  
and va r i ous  kinds o f  o ther  non- telephone comnunications. The MSFC c e n t r a l  exchange p rov ides  l o c a l  te lephone 
serv ice .  Long d is tance  telephone s e r v i c e  i s  p rov ided  by t he  GSA. 
commercial t o l l s  and the  au tod in  network which i s  used f o r  o rde r i ng  supp l i es  and ma te r i a l s .  I n  add i t i on ,  
these funds p rov ide  f o r  the  use o f  Weeden Mountain r a d i o  t ransmiss ion  f a c i l i t i e s ,  suppor t  o f  the  emergency 
warning system, and ope ra t i ons  o f  MSFC's f i r e  s u r v e i l l a n c e  system. The decrease i n  t he  1986 c u r r e n t  and t he  
1987 es t imate  r e f l e c t s  1985 exper ience and c o n t i n u a t i o n  o f  e f f o r t s  t o  economize i n  t h i s  area. 

Inc luded  a re  such i tems as l ong  d is tance  

................... 802 757 2. P r i n t i n g  and Reproduct ion 866 500 - - - - 
A p o r t i o n  o f  MSFC's p r i n t i n g  and rep roduc t i on  requirements a re  met by a c o n t r a c t o r  operated on- s i te  

r ep roduc t i on  p l an t .  
Army, and p r i v a t e  f irms. O f f - s i t e  p r i n t i n g  i s  an over f low requirement t h a t  cannot be handled wi th in  the  on- 
s i t e  workload o r  c a p a b i l i t y .  The inc rease  f rom the  1986 budget t o - t h e  1986 c u r r e n t  es t imate  r e f l e c t s  h igher  
e s c a l a t i o n  than p r e v i o u s l y  a n t i c i p a t e d  based on the  1985 ac tua ls .  The 1987 inc rease  i s  esca la t i on .  

MSFC purchases rep roduc t i on  se rv i ces  f rom the  Government P r i n g i n g  O f f i c e  (GPO), t he  

3. T ranspo r ta t i on  .............................. 3,340 3,585 3,332 3,772 

T ranspo r ta t i on  i nc l udes  ope ra t i on  and maintenance o f  veh i c l es  and a i r c r a f t ,  t r a n s p o r t a t i o n  o f  
r e l a t e d  supp l i es  and ma te r i a l s ,  and purchases o f  t r a n s p o r t a t i o n  equipment. Inc luded  i s  t he  maintenance o f  
genera l  purpose veh ic les ,  m a t e r i a l  hand l ing  equipment, s p e c i a l  purpose t r a i l e r s  and veh ic les ,  equipment such 
as cranes, t r a c t o r s ,  generators  and welders; and i n te rmed ia te  and major inspec t ions .  F r e i g h t  charges f o r  
shipment o f  m a t e r i a l s  and equipment by b o t h  sur face  and a i r  t r a n s p o r t a t i o n  are a lso  inc luded .  The decrease 
from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  l e s s  than a n t i c i p a t e d  inc reases  i n  f u e l  
r a t e s .  The increase i n  1987 i s  due t o  a n t i c i p a t e d  support  s e r v i c e  c o n t r a c t o r  wage r a t e  esca la t i on .  
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  Dollars) 

4. I n s t a l l a t i o n  Common Services................ 6,156 5,595 5,754 6,287 

This a c t i v i t y  p rov ides  a d m i n i s t r a t i v e  suppor t  t o  Center management and s t a f f  a c t i v i t i e s ,  medica l  
se rv ices ,  and va r i ous  o the r  i n s t a l l a t i o n  suppor t  se rv ices .  

Center management and s t a f f  f u n c t i o n s  i n c l u d e  pa ten t  counsel  serv ices,  t o r t  c la ims,  and equal 
o p p o r t u n i t y  a c t i v i t i e s .  Medica l  se rv i ces  p rov ide  occupat iona l  medicine and environmental  h e a l t h  se rv i ces  
f o r  the  maintenance and improvement o f  employee h e a l t h  a t  MSFC, wi th emphasis on p reven t ion ,  d iagnosis ,  
t reatment ,  and care o f  i l l n e s s e s  and i n j u r i e s .  

I n s t a l l a t i o n  suppor t  se rv i ces  i n c l u d e  maintenance and r e p a i r  o f  o f f i c e  equipment, equipment r e n t a l ,  
a c q u i s i t i o n  o f  supp l i es  and m a t e r i a l s  and o the r  misce l laneous se rv i ces  such as: 
ma te r i a l s ,  and equipment; (2)  d i s t r i b u t i n g  suppl ies,  ma te r i a l s ,  equipment, and p r o g r a m- c r i t i c a l  hardware; 
( 3 )  prepar ing  suppl ies,  ma te r i a l s ,  and equipment f o r  shipment, and (4)  warehousing o f  raw ma te r i a l s .  

(1) r e c e i v i n g  supp l ies ,  

Also p rov ided  a re  such se rv i ces  as the  d i sposa l  o f  t o x i c  waste, i n s p e c t i o n  o f  hazardous cargo p r i o r  
t o  e n t r y  t o  Redstone Arsenal;  r e c e i p t ,  storage, and issuance se rv i ces  f o r  hazardous substances such as 
exp los ives ,  py ro techn ics  and s o l i d  r o c k e t  motors; minor se rv i ces  such as laundry,  f u r n i t u r e  r e p a i r ,  t o x i c  
d isposa l ,  postage, and a c q u i s i t i o n  o f  supp l i es  and ma te r i a l s .  

The increase i n  the  1986 c u r r e n t  es t imate  from the  1986 budget es t imate  i s  a r e s u l t  o f  expected 
The 1987 inc rease  r e f l e c t s  a n t i c i p a t e d  increased p r i c e  suppor t  s e r v i c e  c o n t r a c t o r  wage r a t e  increases. 

l e v e l s  f o r  suppl ies,  ma te r i a l s ,  equipment, and c o n t r a c t o r  wage r a t e  increases. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

NATIONAL SPACE TECHNOLOGY LABORATORIES 

DESCRIPTION 

The N a t i o n a l  Space Technology Labo ra to r i es  i s  l o c a t e d  i n  southwest M i s s i s s i p p i ,  approx imate ly  50 m i l e s  
no r theas t  o f  New Orleans, Louis iana.  T o t a l  l and  area i s  138,807 acres o f  which 13,480 acres make up the  
a c t u a l  i n s t a l l a t i o n  owned by NASA. The remain ing 125,327 acres a re  h e l d  as a b u f f e r  zone. I n  t he  b u f f e r  
zone, 7,162 acres a re  owned by NASA and 118,165 acres a re  under r e s t r i c t i v e  easements. The i n s t a l l a t i o n  has 
deep water access v i a  the  P e a r l  R i ve r  and the  I n t e r c o s t a l  Waterway. 
Space Technology Labora to r ies ,  as o f  September 30, 1985, was $325,054,000. 

C a p i t a l  investment f o r  t he  N a t i o n a l  

CENTER ROLES AND MISSIONS 

The N a t i o n a l  Space Technology Labo ra to r i es  (NSTL), f o rmer l y  t h e  M i s s i s s i p p i  Test F a c i l i t y  (MTF) , i s  NASA 's  
pr ime s t a t i c  t e s t  f a c i l i t y  f o r  l a r g e  l i q u i d  p r o p e l l a n t  r ocke t  engines and p ropu l s i on  systems. The 
redes igna t i on  by NASA o f  MTF t o  the NSTL i n  June 1974 recognized the  emerging r o l e  o f  the  i n s t a l l a t i o n  i n  
space and env i ronmenta l  technology l a b o r a t o r i e s .  

NSTL i s  p r e s e n t l y  engaged i n  development and acceptance t e s t i n g  o f  t he  Space S h u t t l e  Main Engines and Main 
Propu ls ion  System development t e s t i n g .  NSTL a l s o  conducts a p p l i e d  research  and development i n  t he  f i e l d s  o f  
remote sensing, env i ronmenta l  sciences, and o the r  se lec ted  a p p l i c a t i o n s  programs. NSTL manages t h e  
i n s t a l l a t i o n  and, through in te ragency  agreements, p rov ides  suppor t  and ma in ta ins  f u l l  u t i l i z a t i o n  o f  a l l  
f a c i l i t i e s  by NASA and co- located elements o f  o ther  execu t i ve  agencies. These agencies a re  engaged i n  
compat ib le  research, development, and o p e r a t i o n a l  a c t i v i t i e s .  They i n c l u d e  the Department o f  Defense, t h e  
Department o f  I n t e r i o r ,  t he  Department o f  Commerce, t h e  Environmental  P r o t e c t i o n  Agency, t he  Department o f  
T ranspor ta t ion ,  the  S ta te  o f  M i s s i s s i p p i ,  and the S ta te  o f  Louis iana.  The p r i n c i p a l  r o l e s  are: 

Space Shu t t l e :  - NSTL prov ides ,  ma in ta ins  and manages t he  f a c i l i t i e s  and the  r e l a t e d  c a p a b i l i t i e s  r e q u i r e d  
f o r  the  cont inued development and acceptance t e s t i n g  o f  the  Space S h u t t l e  Main Engines, and t he  development 
t e s t i n g  o f  the  S h u t t l e ' s  Main P ropu l s i on  Test A r t i c l e  which c o n s i s t s  o f  a c l u s t e r  o f  t h ree  main engines, an 
e x t e r n a l  tank and an o r b i t e r  a f t - fuse lage  s t r u c t u r e .  
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Space App l i ca t i ons :  - Conducts fundamental and a p p l i e d  research, develops advanced a i r bo rne  sensors and 
da ta / i n fo rma t i on  systems, and conducts t e s t  and e v a l u a t i o n  a c t i v i t i e s  o f  remote sensing technology i n  t h e  
areas of renewable and non-renewable resources. 

Support t o  Tenant Agencies: - Prov ides t e c h n i c a l  and i n s t i t u t i o n a l  suppor t  t o  r e s i d e n t  agencies. 

RPM 4-2 



SUI.MARY OF RESOURCES REQUIREMENTS 

Funding P lan  by Func t i on  

1985 
A c t u a l  

I. Personnel and Related Costs................... 5,013 

11. Travel........................................ 190 

111.  Operat ion o f  Installation..................... 5,466 

A. F a c i l i t i e s  Services.. . . . . . . . . . . . . . . , . . . . . . (2,713) 

B. Technica l  Services........................ ( 846 ) 

C. Management and Operations.. . . . . . . . . . . . . . . . (1,907) 

To ta l ,  fund requirements ................ 10,669 

1986 1987 
Budget Cur ren t  Budget 

Est imate Est imate Es t imate  
(Thousands o f  Dollars) 

5,104 5,142 5,193 

20 0 20 0 210 

6,052 5,565 6,050 

(3,473 1 (2,920) (3,266) 

.(1,905) (1,989) (2,070) 

11,356 10,907 11,453 



DISTRIBUTION OF PERMANENT C IV IL  SERVICE WORKYEARS BY PROGRAM 

Space T ranspo r ta t i on  System ....................... 
Space T ranspo r ta t i on  C a p a b i l i t y  Development ..... 

Space Science and App l i ca t i ons .  ................... 
Space App l i ca t i ons .  ............................. 

Commercial Use of Space ........................... 
Sub to ta l ,  D i r e c t  Workyears .................... 

Center Management and Operat ions Support P o s i t i o n s  

To ta l ,  Permanent Workyears .................... 
Other Than Ful l- Time ........................ 

To ta l ,  Workyears .............................. 

1986 
1985 Budqet Cur ren t  

A c t u a l  Es t imate  Es t imate  

5 - - 5 7 - 
5 7 5 

- 41 34 - 44 - 
41 34 44 

1 2 

43 

63 

- 46 

67 

- 

- - 
114 - 106 - 

1 

48 - 
69 - 

119 - 
15 - 18 - 16 - 

1987 
Budget 

Es t imate  

5 

5 

- 

- 44 

44 

1 

69 - 
119 - 
15 - 

134 - - 
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PROGRAM DESCRIPTION 

Permanent C i v i l  
Serv ice  Workyears 

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT.................................. 5 

I n  1987, the  N a t i o n a l  Space Technology Labo ra to r i es  w i l l  cont inue t o  prov ide,  ma in ta in ,  and manage the  
f a c i l i t i e s  and the  r e l a t e d  c a p a b i l i t i e s  r e q u i r e d  f o r  development and acceptance t e s t i n g  o f  the Space S h u t t l e  
Main Engines. 

SPACE APPLICATIONS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44 

I n  1987, the NSTL's E a r t h  Resources Labo ra to r y ' s  program w i l l  con t inue  to :  

-- Conduct research i n v e s t i g a t i o n s  i n  the a p p l i c a t i o n  o f  remote ly  sensed data us ing  e x i s t i n g  a i r c r a f t  and 
s a t e l l i t e  programs as a bas i c  source o f  remote ly  sensed da ta  i n  con junc t i on  wi th sur face  da ta  t o  
develop techniques and procedures f o r  p r a c t i c a l  app l i ca t i ons .  

-- Conduct a p p l i e d  research  i n v e s t i g a t i o n s  f o r  t he  a p p l i c a t i o n  o f  new sensor da ta  t o  p r i o r i t y  i n f o r m a t i o n  
requi rements o f  n a t i o n a l  concern i n  the  areas o f  a g r i c u l t u r a l  p r o d u c t i v i t y ,  g e o l o g i c a l  exp lo ra t i ons ,  
and l and  resources management i n c l u d i n g  s tud ies  f o r  a l i g n i n g  app rop r i a te  sensor technology wi th 
a p p l i c a b l e  d i s c i p l i n a r y  requirements.  

-- Promote the  e f f e c t i v e  t r a n s f e r  o f  a p p l i c a t i o n s  technology as w e l l  as t o  reduce systems costs ,  and 
improve c o m p a t i b i l i t y  w i th  o ther  i n f o r m a t i o n  sources and products.  

-- Conduct research and development a p p l i c a t i o n s  i n  non-remote sensing a p p l i c a t i o n s  p r i m a r i l y  i n  such 
areas as env i ronmenta l  system development and c losed  ecosystems development. 

COMMERCIAL USE OF SPACE...................................................... 1 

The o b j e c t i v e  o f  the  Commercial Use o f  Space program i s  t o  inc rease  p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and Cncourage increased investment and p a r t i c i p a t i o n  i n  h i g h  technology space-based research 
and development. 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use and access t o  space. 

This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 
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CENTER MANAGEMENT AND OPERATIONS SUPPORT..................................... 69 

Center Management and Operat ions Support  i s  de f i ned  as t h a t  suppor t  or se rv i ces  be ing  p rov ided  t o  a l l  NSTL 
o rgan i za t i ons  which cannot be i d e n t i f i e d  e x c l u s i v e l y  t o  a s i n g l e  program or p r o j e c t .  
personnel  i nvo l ved  are: 

The c i v i l  s e r v i c e  

D i r e c t o r  and S t a f f  - The I n s t a l l a t i o n  D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g., Legal,  Equal 
Oppor tun i t y ,  and P u b l i c  A f f a i r s .  

Manaqement Support - Those who p rov ide  i n f o r m a t i o n  and management se rv i ces  suppor t ing  a l l  l e v e l s  o f  Center 
management, bo th  program and f unc t i ona l .  S p e c i f i c  f u n c t i o n s  i nc l ude  resources and f i n a n c i a l  management, 
program c o n t r o l ,  c o n t r a c t i n g  and procurement, p rope r t y  management, personnel  management, and management 
systems and ana l ys i s .  

Operat ions Support - Those who manage o r  prov ide  f o r  the ope ra t i on  and maintenance o f  i n s t i t u t i o n a l  
f a c i l i t i e s ,  b u i l d i n g s ,  systems and equipment, i n c l u d i n g  those who manage or prov ide  t e c h n i c a l  se rv i ces  such 
as automatic data processing, r e l i a b i l i t y  and q u a l i t y  assurance, medica l  care, and photographic  support .  

RPM 4-6 



RESOURCE REQUIREMENTS BY FUNCTION 

1986 1987 -. _ _  
Budqet Cur ren t  Budget 1985 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  

I .  5,193 5,142 5,104 PERSONNEL AND RELATED COSTS.................... 

Summary o f  Fund Requirements 

A.  Compensation and B e n e f i t s  

1. Compensation 

4,255 
250 
14 

a. Permanent p o s i t i o n s  ..................... 
c. Overtime and o the r  compensation ......... b. Other than  f u l l - t i m e  permanent p o s i t i o n s  

4,328 
245 

14 

4,230 
289 
17 

4,161 
256 
15 

4,432 4,536 4,519 

527 

4,587 Subto ta l ,  Compensation .................. 
483 521 503 

4,935 

2. Benefits.................................... 

Sub to ta l ,  Compensation and Benefits... . .  5 046 L 5,108 5,019 

B. Suppor t ing Costs 

50 
35 

1. Transfer o f  personnel  ....................... 
2. Personnel t r a i n i n g  .......................... 65 

31  
60 
25 

85 

51  
27 

Subto ta l ,  Suppor t ing Costs.............. 85 96 78 

To ta l ,  Personnel and Related Costs.......... 5,193 5,142 5,104 5,013 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Es t imate  
(Thousands o f  

A. Compensation and Benefits....................... 4,935 5,019 5,046 5,108 

1. Compensation ................................ 4,432 4,536 4,519 4,587 

a. Permanent p o s i t i o n s  ..................... 4,161 4,230 4,255 4,328 

The increases i n  the  1986 c u r r e n t  es t imate  and the 1987 budget est imate a re  due t o  normal career  
development. 

Bas is  o f  Cost f o r  Permanent P o s i t i o n s  

I n  1987, the  cos t  o f  permanent p o s i t i o n s  w i l l  be $4,328,000, an increase o f  $73,000 over 1986. 
The inc rease  r e s u l t s  from the  f o l l ow ing :  

Cost o f  permanent p o s i t i o n s  i n  1986.................................................. 4,255 
Cost inc rease  i n  1987................................................................ 91  

Within grade and career  advances: 
F u l l  year e f f e c t  o f  1986 actions................................... 69 
P a r t i a l  year e f f e c t  o f  1987 actions................................ 22 

Cost decreases i n  1987.............................................................. -18 
Turnover savings and abo l i shed  p o s i t i o n s :  

P a r t i a l  year e f f e c t  o f  1987 actions................................ -18 

c o s t  o f  permanent p o s i t i o n s  i n  1987.................................................. 4,328 

RPM 4-8 



1986 1987 
1985 Budqet Current  Budget 

A c t u a l  Est imate Est imate Es t imate  
(Thousands o f  D m  

b. Other than f u l l - t i m e  permanent p o s i t i o n s  
1. cost................................ 256 
2. Workyears...... ..................... 16 

289 
19 

The d i s t r i b u t i o n  of 1987 workyears is as f o l l ows :  

D i s t r i b u t i o n  o f  Other than Ful l- Time Permanent Workvears 

P r oqram 

250 245 
15 15 

Work years 

Developmental programs.................................................... 4 

Youth oppo r tun i t y  programs (Non-Cei l ing) 
Other temporary programs.................................................. - 

--- Summer employment programs................................................ 
-- - .................................. 
11 

15 Total................................................................... - - 

The decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  a decrease i n  t h e  
number of o ther  than f u l l  t ime  permanent employees. 
OTFTP personnel.  

The 1987 decrease i s  the  f u l l  year e f f e c t  o f  the  1986 

c. Overtime and o ther  compensation ......... 15 17 14 14 
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2. Benefits.................................... 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

503 - 483 - 527 - 5 21 - 
The f o l l o w i n g  are the amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice Ret i rement  Fund............. 297 300 306 305 
Employee L i f e  Insurance................... 10 11 11 11 
Employee Hea l t h  Insurance................. 119 114 121 116 
FICA...................................... 22 9 38 39 
Medicare.................................. 48 49 49 50 
Annu i tan t  & Other Benefits................ 7 --- 2 --- - - 

Total................................... 503 - - 483 - - 527 - - 521 - - 
The increase from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  t h e  r e s u l t  o f  an inc rease  

The 1987 es t imate  r e f l e c t s  the  1986 l e v e l  o f  e f f o r t .  i n  the  number o f  permanent workyears. 

B. Suppor t ing Costs 78 - 85 - 85 - 96 - 
1. Transfer  o f  personnel  ....................... 51 60 65 50 

The est imates fo r  1986 and 1987 a re  based on p r o j e c t e d  h i r i n g  plans. 

2. Personnel t r a i n i n g .  ......................... 27 25 31  35 

The personnel t r a i n i n g  program con t inues  t o  develop the  s k i l l s  and knowledge o f  NSTL employees i n  
o rder  t o  more e f f i c i e n t l y  suppor t  NSTL r o l e s  and missions, p r i m a r i l y  th rough "Upward M o b i l i t y "  t r a i n i n g  f o r  
women and m i n o r i t i e s  and Equal Employment Oppor tun i t y  Seminars. Increases i n  t he  1986 c u r r e n t  es t imate  and 
the  1987 budget est imate w i l l  be used t o  p rov ide  a d d i t i o n a l  funding f o r  NASA employee t r a i n i n g  t o  h e l p  
ma in ta i n  t he  c u r r e n t  s k i l l  l e v e l .  
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Est imate Est imate Es t imate  
(Thousands o f  Dollars) 

Summary o f  Fund Requirements 

A. Program Travel.................................. 92 105 97 108 

6. S c i e n t i f i c  and Technica l  Development Travel..... 4 5 4 4 

90 

200 

- - C. Management and Operat ions Travel................ 94 

- - 190 Tota l ,  Travel................................. - - 

Explanat ion  o f  Fund Requirements 

105 - 92 - A. Proqram Travel.................................. 108 - 97 - 

Program t r a v e l  requirements are d i r e c t l y  r e l a t e d  t o  the accomplishment o f  the Labo ra to r i es '  mission, and 
w i l l  p r i m a r i l y  be i n  suppor t  o f  Space Science and A p p l i c a t i o n s  Programs. Program t r a v e l  accounted f o r  about 
45 percen t  o f  t o t a l  t r a v e l  i n  1985. The decrease from the  1986 budget est imate t o  the 1986 c u r r e n t  es t imate  
r e f l e c t s  t he  1985 experience. The inc rease  from 1986 t o  1987 i nc l udes  expected increases i n  t r a n s p o r t a t i o n  
cos ts .  

... 5 4 6. S c i e n t i f i c  and Technica l  Development Travel.. - - 4 - 4 - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  w i l l  pe rm i t  employees t o  p a r t i c i p a t e  i n  meetings and 

This p a r t i c i p a t i o n  a l lows  t e c h n i c a l  seminars wi th o the r  r ep resen ta t i ves  o f  the  aerospace community. 
personnel  t o  r e t a i n  t e c h n i c a l  competency and g a i n  awareness o f  t echno log i ca l  advances ou ts ide  NSTL as w e l l  
as t o  present  bo th  accomplishments and problems t o  assoc ia tes.  
convened t o  so l ve  c e r t a i n  problems f o r  t he  b e n e f i t  o f  the  Government. 

Many o f  the  meetings a re  working panels  
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C. Management and Operat ions Travel................ 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Es t imate  
-(Thousands o f  Dollars) 

94 - 90 - 99 - 98 - 
Management and opera t ions  t r a v e l  i s  used f o r  the  d i r e c t i o n  and coo rd ina t i on  o f  genera l  management 

mat ters .  I t  i nc l udes  t r a v e l  i n  such areas as personnel, f i n a n c i a l  management, and procurement a c t i v i t i e s  as 
w e l l  as t r a v e l  o f  the Labo ra to r i es '  top  management t o  NASA Headquarters and o ther  NASA Centers. The 
inc rease  from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  expected t r a n s p o r t a t i o n  c o s t  
increases.  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Es t imate  
(Thousands o f  

111. OPERATION OF INSTALLATION...................... 5,466 6,052 5,565 6,050 

Summarv o f  Fund Reauirements 

A. F a c i l i t i e s  Services......................... 2,713 3,473 2 , 920 3 , 266 

8. Techn ica l  Services.......................... 846 674 656 714 

C. Management and Operat ions. .................. 1 , 907 1 , 905 1, 989 2 , 070 

To ta l ,  Operat ion o f  Ins ta l la t ion . . . . . . .  5,466 6,052 5 , 565 6 , 050 

Exp lana t ion  o f  Fund Requirements 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  serv ices,  supp l ies ,  and equipment i n  suppor t  o f  t he  
Cen te r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These a re  d i v i d e d  i n t o  t h ree  major f u n c t i o n a l  areas: F a c i l i t i e s  
Serv ices,  t he  c o s t  o f  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and equipment, and t he  cos t  o f  
c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  Techn ica l  Serv ices , the  cos t  o f  automatic data process ing f o r  management 
a c t i v i t i e s ,  and t he  cos t  o f  educa t iona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  shops suppo r t i ng  
i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and Operat ions, the  cos t  o f  a d m i n i s t r a t i v e  communications, 
p r i n t i n g ,  t r a n s p o r t a t i o n ,  and r e l a t e d  serv ices .  

Funding d e l t a s  from the 1986 budget es t imate  t o  the 1986 c u r r e n t  est imate are due t o  a rees t imate  o f  
u t i l i t y  use requirements.  The 1987 inc rease  r e f l e c t s  the  a n t i c i p a t e d  r a t e  increases i n  suppor t  s e r v i c e  
con t rac t s ,  u t i l i t i e s ,  and o ther  goods and se rv i ces  requ i red  a t  NSTL. 
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1986 1987 
Budget 1985 Budget Cur ren t  

A c t u a l  Es t imate  Est imate Est imate 
(Thousands o f  

A. FACILITIES SERVICES............................. 2,713 3,473 2,920 3,266 

The NSTL covers 138,807 acres o f  grounds, and a complex o f  f a c i l i t i e s  which a re  comprised o f  
l a b o r a t o r i e s ,  o f f i c e s ,  and rocke t  engine t e s t  f a c i l i t i e s .  The complex encompasses some 1,172,098 gross 
square f e e t  o f  b u i l d i n g  space. 
Many o f  the  t e s t  f a c i l i t i e s  a re  u t i l i z e d  on schedules i n v o l v i n g  more than one s h i f t  ope ra t i on  and opera t ions  
d u r i n g  of f- peak hours. 

This p h y s i c a l  p l a n t  suppor ts  an average d a i l y  on- s i te  popu la t i on  o f  3,023. 

Summary o f  Fund Requirements 

..................... 20 18 18 18 - - - 1. Renta l  o f  Real Proper ty  - 

480 
a. Facilitv................................ 574 440 

- 582 2. Maintenance and Related Services............ - 
b. Equipment .............................. 8 40 

584 569 
529 554 
40 30 

- - 

343 - 330 - 344 - 325 2. Cus tod ia l  Services.......................... - 
3. U t i l i t y  Services............................ 1,788 2,631 2,003 2,319 

To ta l ,  F a c i l i t i e s  Services................ 2,713 3,473 2,920 3,266 

1. Renta l  o f  Real  P rope r t y  ..................... 18 18 18 20 

Prov ides f o r  lease  o f  hanger space f o r  e a r t h  resources a i r c r a f t .  
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1986 1987 
Budget 1985 Budget Current 

Actual Estimate Estimate Estimate 
' ( T h o u s a n d s  of . w j  

569 584 - - 582 480 2.  Maintenance and Related Services............ - - 

T h i s  a c t i v i t y  provides for the modifications and a l t e r a t i o n s  of f a c i l i t i e s  and movements of 
personnel and equipment of the Earth Resources Laboratory ( E R L )  and equipment purchases for the ERL 
contracts .  Also provided is the modification and a l t e r a t i on  of f a c i l i t i e s  i n  support of 9-1 t e s t  stand 
operations and maintenance. The 1986 current  est imate is based on 1985 ac tua l s  and a t  current  
requirements. The 1987 increase r e f l e c t s  ant ic ipated cost  l eve l s .  

3. Custodial Services.. . . . . . . . . . . . . . . . . . . . . . . . .  325 - 344 - 330 - 343 - 

Provides for NASA's share of secur i ty  guard se rv ices ,  j a n i t o r i a l  services  and f i r e  protection 
se rv ices  by t h e  NSTL i n s t i t u t i o n a l  support se rv ices  contractor .  The decrease i n  the 1986 budget est imate t o  
the FY 1986 current  est imate r e f l e c t s  lower support service  contract  wage r a t e s  than previously estimated. 

4. U t i l i t y  Services.. . . . . . . . . . . . . . . . . . . . . . . . . . .  1,788 2,631 2,003 2,319 

Provides for the purchase of the two u t i l i t y  commodities: e l e c t r i c i t y  from the M i s s i s s i p p i  Power 
Company and natura l  gas from the United Gas Pipe Line Company. Natural gas is the primary heating fue l  used 
a t  NSTL. 
water wells ,  and sewage systems. The decrease from the 1986 budget est imate to  the 1986 current  est imate is 
the r e s u l t  of lower than ant ic ipated u t i l i t y  r a tes .  The increase i n  the 1987 budget est imate r e f l e c t s  
expected r a t e s  for u t i l i t i e s ,  and ant ic ipated support se rv ice  contract  wage ra tes .  

Also provided is NASA's share of the operation of the u t i l i t y  d i s t r i bu t i on  and control  systems, 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
m n d s  o f  Dollars) 

714 - - - - - - 656 674 846 8. TECHNICAL SERVICES.............................. - - 

Summary o f  Fund Requirements 

................... 6 5 5 5 

b. Operat ion ............................... 5 5 5 6 

- - - 1. Automatic Data Process inq - - - - - a. Engineer ing ............................. 

2. S c i e n t i f i c  and Technica l  Information........ 
a. L i b r a r y  ................................. 129 

4 
- 142 

4 
- 142 

4 
- 152 

4 
- 

b. Educat ion and in format ion. .  ............. 125 138 138 148 

3. Shop and Support Services................... 712 - 527 - 
674 - - - 846 To ta l ,  Techn ica l  Services................. - 

Explana t ion  o f  Fund Requirements 

.................. 5 5 - 1. Automatic Data Processinq. - 

509 - 556 - 

6 - 5 - 
Provides supp l i es  and m a t e r i a l s  i n  suppor t  o f  the  Cen te r ' s  ADP requirements.  

152 - 142 - 142 - 129 2. S c i e n t i f i c  and Techn ica l  Information........ - 
Provides books, p e r i o d i c a l s ,  and o ther  t e c h n i c a l  r e p o r t s  f o r  the  Center, and NASA 's  share o f  

upgrading and ope ra t i ng  t*e NSTL V i s i t o r  I n f o r m a t i o n  Center (VIC). 
requi rements a t  expected cos t  l e v e l s .  

The 1987 es t imate  i n c l u d e s  c u r r e n t  

556 - 509 - 527 - 712 3. Shop and Support Services................... - 
Provides f o r  NASA's share o f  such t e c h n i c a l  se rv i ces  as sa fe t y ,  photography and graphics.  Prov ides  

f o r  the  purchase o f  O&M equipment and updated equipment t o  suppor t  the  t e c h n i c a l  se rv i ces  a t  NSTL. 
c u r r e n t  es t imate  r e f l e c t s  suppor t  s e r v i c e  c o n t r a c t o r  i n f l a t i o n  r a t e s  lower  than an t i c i pa ted .  
i n  the  1987 r e f l e c t s  expected cos t  esca la t i on .  

The 1986 
The inc rease  
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1986 1987 
1985 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands  of 

2,070 C.  MANAGEMENT AND OPERATIONS....................... 1,907 1,905 1,989 

Summary of Fund Requirements 

1. Administrative Coimunications............... 914 861 993 1,033 

2. Pr in t ing and Reproduction ................... 36 43 

3. Transportation .............................. 843 881 

4. I n s t a l l a t i o n  Common Services................ 114 120 

Total ,  Management and Operations .......... 1,907 1,905 

Exdana t ion  of Fund Reauirements 

42 44 

839 873 

115 120 

1,989 2,070 

1. Administrative Communications............... - 861 993 1,033 914 - - 

Provides for  NASA's share of the loca l  telephone service, Federal Telecommunications System (FTS), 
long dis tance  and operation and maintenance of t h e  on- site communications equipment and switchboard. 
increase from t h e  1985 budget est imate t o  t h e  current est imate r e f l e c t s  cos t  escala t ion.  The increase from 
t h e  1986 current  estimate t o  the  1987 budget est imate r e f l e c t s  expected c o s t  escala t ion.  

The 

................... 43 36 - 2. P r i n t i n g  and Reproduction - 44 - 42 - 
Provides for  p r in t ing  and reproduction se rv ices  i n  support of t h e  E a r t h  Resources Laboratory and t h e  

l o c a l  house organ.' The increase from the 1986 current  est imate t o  the 1987 budget est imate r e f l e c t s  
expected cos t  escala t ion.  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Es t imate  
(Thousands o f  Dollars)- 

............................ 873 839 3 .  Transpor ta t ion . .  843 881 - - - - 
This es t imate  i nc l udes  l o c a l  t r a n s p o r t a t i o n  f o r  the  NSTL s t a f f  and the suppor t  con t rac to r s ,  as well 

as f r e i g h t  costs ,  government b i l l s  o f  land ing ,  a i r  f r e i g h t ,  o the r  genera l  shipments and r e l a t e d  
t r a n s p o r t a t i o n  costs .  The decrease i n  the  1986 budget est imate t o  the 1986 c u r r e n t  es t imate  i s  due t o  
rephasing o f  the  suppor t  c o n t r a c t  funding. The inc rease  from the  1986 c u r r e n t  es t imate  t o  t h e  1987 budget 
es t imate  r e f l e c t s  a n t i c i p a t e d  cos t  inc reases  i n  v e h i c l e  r e n t a l s .  

4. I n s t a l l a t i o n  Common Services................ 114 - 120 - 115 - 120 

Prov ides  supp l ies ,  m a t e r i a l s  and equipment f o r  the  Center. The decrease from the 1986 budget 
es t imate  t o  the  1986 c u r r e n t  es t imate  i s  due t o  rephasing o f  suppor t  s e r v i c e  c o n t r a c t o r  o b l i g a t i o n  p lans.  
The inc rease  from the 1986 c u r r e n t  es t imate  t o  the  1987 budget es t imate  r e f l e c t s  expected cos t  e s c a l a t i o n  
f o r  t he  same l e v e l  o f  se rv ice .  
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NSTL SUMMARY STAFFING 

--  

GM-15 1 1 
GM-14 0 0 
All other GSlGM 19 19 
TOTAL PERMANENT 20 20 

SES 
IGM-15 

GM-15 1 1 
GM-14 0 0 
All other GSlGM 13 13 
TOTAL PERMANENT 14 14 

9 3 1  
3 
9 

OFFICE OF THE DIRECTOR 

FY86 FY87 - -  
SES 2 2 
GM-14 1 1 
All other GS/GM 5 5 
TOTAL PERMANENT 8 8 

I 

CHIEF COUNSEL 

FY86 FY87 - -  
GM-15 1 1 
GM-14 1 1 
All other GS/GM 2 2 
TOTAL PERMANENT 4 4 

I 

PROCUREMENT &CONTRACTS 
COMPTROLLER 

--  --  

I I  I 

LABOF 

SES 
GM-15 
,GM-14 
All other GSlGM 

FY 1987 CONGRESSIONAL BUDGET 
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
NATIONAL SPACE TECHNOLOGY LABORATORIES 

I 
I EXECUTIVE STAFF 1 

FY86 FY87 

FACILITIES ENGINEERING 
OFFICE 

FY86 FY87 - -  
GM-15 1 1 
GM-14 1 1 
All other GSlGM 12 12 
TOTAL PERMANENT 14 14 

~~~ ~ 

OURCES 
rORY 

FY86 FY87 
1 1 
4 4 
3 3 

30 30 

- -  

--  

INSTALLATIONS OPERATIONS 
OFFICE 

GM-15 1 1 
GM-14 2 2 
All other GSlGM 16 16 
TOTAL PERMANENT 19 19 

 TOTAL PERMANENT 38 38 







RESEARCH AN) PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

GODDARD SPACE FLIGHT CENTER 

DESCRIPTION 

The Goddard Space F l i g h t  Center (GSFC), l o c a t e d  15 m i l e s  no r theas t  o f  Washington, D.C., a t  Greenbelt ,  
Maryland, i s  s i t u a t e d  on a 552-acre main s i t e .  Three a d d i t i o n a l  nearby p l o t s  o f  554 acres comprise the 
remote s i t e  area and c o n t a i n  t he  Goddard Antenna Test  Range, the  Goddard O p t i c a l  F a c i l i t y ,  the  P ropu l s i on  
Research F a c i l i t y ,  t he  Laser F a c i l i t y ,  the  Magnetic F i e l d s  Component Test F a c i l i t y ,  the  A t t i t u d e  C o n t r o l  
Test  F a c i l i t y ,  and the  Network T r a i n i n g  and Tes t  F a c i l i t y .  The Center a l s o  u t i l i z e s  an a d d i t i o n a l  6,176 
acres a t  t he  Wallops f a c i l i t y  l o c a t e d  on t he  A t l a n t i c  Coast o f  V i r g i n i a ' s  eas te rn  shore. 
f a c i l i t y  c o n s i s t s  o f  1,833 acres on t he  main base, 3,095 acres on Wallops I s l a n d  launch ing  s i t e ,  108 acres 
on the  mainland t r a c k i n g  s i t e ,  and 1,140 acres o f  marshland. The t o t a l  c a p i t a l  investment f o r  t he  .Goddard 
Space F l i g h t  Center, i n c l u d i n g  t r a c k i n g  s t a t i o n s ,  work i n  progress, con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  
l o c a t i o n s ,  and the  Wallops f a c i l i t y ,  as o f  September 30, 1985, was approx imate ly  $821,565,000. 

The Wallops 

The m a j o r i t y  o f  the  Goddard Cente r ' s  personnel  a re  l o c a t e d  a t  Greenbelt ,  Maryland. Other personnel  a re  
l o c a t e d  a t  the  Wallops f a c i l i t y  i n  V i r g i n i a ,  t h e  Goddard I n s t i t u t e  f o r  Space Studies i n  New York C i t y ,  and 
a t  va r i ous  world-wide s i t e s ,  managing t he  ope ra t i on  o f  s a t e l l i t e  t r a c k i n g  and communications network 
s t a t i o n s .  

CENTER ROLES AN) MISSIONS 

The GSFC, es tab l i shed  i n  1959 as the  f i r s t  major Un i ted  S ta tes  i n s t a l l a t i o n  devoted t o  t he  i n v e s t i g a t i o n  
and e x p l o r a t i o n  o f  space, conducts a wide- ranging program i n  e a r t h  and space sciences. 
developed many d i ve rse  c a p a b i l i t i e s :  t he  management o f  complex p r o j e c t s ;  t he  development o f  who l l y  
i n t e g r a t e d  spacecra f t ,  rang ing  from systems eng ineer ing  t o  development, i n t e g r a t i o n ,  and testing;. t he  
development and ope ra t i on  o f  s a t e l l i t e  t r a c k i n g  networks, and da ta  a c q u i s i t i o n  and ana lys is ;  s c i e n t i f i c  
research t o  i n c l u d e  b o t h  t h e o r e t i c a l  s t u d i e s  and t he  development o f  many s i g n i f i c a n t  s c i e n t i f i c  experiments 
f lown on s a t e l l i t e s ;  and the  ope ra t i on  o f  a research a i r p o r t ,  l o c a t e d  a t  Wallops, i n  suppor t  o f  NASA 's  
aeronaut i cs  research programs. The p r i n c i p a l  and suppor t ing  r o l e s  are: 

The GSFC has 
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PRINCIPAL: - 
E a r t h  O r b i t a l  Spacecraf t  Development, On-Orbit Se rv i c i ng  and F l i q h t  Operat ions - inc ludes  spacecra f t  

p ropu l s i on  and suppor t ing  technology such as low cos t  s t r u c t u r a l  e v a l u a t i o n  and r e l i a b i l i t y  demonstrat ion, 
advanced guidance systems and space power systems. 
systems, f r e e- f l y e r s ,  exper iment development and i n t e g r a t i o n ,  on- o rb i t  f r e e- f l y e r  and payload se rv i c i ng ,  
Space S t a t i o n  P la t fo rms,  and the p lann ing  and conduct ing o f  assoc ia ted f l i g h t  operat ions.  

Major emphasis i s  on automated, s tandard spacecra f t  

Track ing and Data A c q u i s i t i o n  Systems and Support Operat ions - plans, develops, implements and operates 
t r a c k i n g  f a c i l i t i e s  and p rov ides  f o r  the  r e l a t e d  da ta  processing, communications, and miss ion  c o n t r o l ;  p l ans  
and conducts suppor t  o f  Ea r th  o r b i t a l  spacecra f t ,  ae ronau t i ca l  research and sounding rocke ts ;  and network 
p l ann ing  and implementat ion suppor t  f o r  the Shu t t l e .  
Data Relay S a t e l l i t e  System (TDRSS). 

This i nc l udes  the  implementat ion o f  the Track ing and 

Launch Range and Research A i r p o r t  Management and Operat ions - p lans  and operates the  Wallops launch range, 
assoc ia ted  a i r c r a f t ,  and a research a i r p o r t  i n  suppor t  o f  NASA aerospace programs as w e l l  as o the r  
Government agencies, such as the  Department o f  Defense, and the  academic and i n t e r n a t i o n a l  community. 
Launch suppor t  and r e l a t e d  se rv i ces  a re  p rov ided  f o r  va r i ous  sounding rocke t s  and t he  expendable Scout 
launch veh i c l es  launched a t  the  Wallops f a c i l i t y .  

Expendable Launch Veh ic les  - Goddard i s  t he  management cen te r  f o r  the D e l t a  launch veh i c l e .  

Space Science and App l i ca t i ons  - develops the  bases f o r  science and technology d i s c i p l i n e s ,  develops and 
c a l i b r a t e s  spaceborne sensors, and ground da ta  process ing and a n a l y s i s  systems, conducts s c i e n t i f i c  research  
and t h e o r e t i c a l  modeling s tud ies ,  and implements science and a p p l i c a t i o n s  experiments i n  astronomy, s o l a r  
phys ics,  h i g h  energy as t rophys ics ,  s o l a r  t e r r e s t r i a l  s tud ies ,  and atmospheric, oceanic and l a n d  processes. 

Sounding Rocket Development, Procurement and Operat ions - develops and procures sounding rocke t s  and 
c a r r i e s  o u t  a l l  phases o f  opera t ions  from m i s s i o n / f l i g h t  p l ann ing  t o  l a n d i n g  and recovery,  i n c l u d i n g  
suppor t ing  systems (i.e., guidance, t e l eme t r y  and a t t i t u d e  c o n t r o l ,  power, payload housing, sepa ra t i on  
systems, and recovery ) .  

Ba l loon  Program - manages and p rov ides  t e c h n i c a l  ove rs i gh t  and d i r e c t i o n  t o  the b a l l o o n  a c t i v i t i e s  
conducted f o r  NASA and o ther  agencies. 

h 

Spacelab Payload Development - develops, a n a l y t i c a l l y  i n t e g r a t e s  and processes da ta  f o r  Spacelab payloads 
i n  as t rophys ics ,  s o l a r  t e r r e s t r i a l  phys ics,  astronomy, and a p p l i c a t i o n s .  
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S p e c i a l  P a y l o a d s  - manages and d e v e l o p s  low c o s t  r e u s a b l e  carrier s y s t e m s  which accommodate a v a r i e t y  o f  
p a y l o a d s  t o  be f lown on S h u t t l e  m i s s i o n s .  
S p a r t a n ,  Get-Away S p e c i a l s  (GAS), and H i t c h h i k e r  p a y l o a d s .  These  p a y l o a d s ,  when r e a d y ,  w i l l  b e  i n t e g r a t e d  
and t e s t e d  w i t h  t h e  ca r r ie r  and t h e n  flown w i t h  c o m p a t i b l e  S h u t t l e  m i s s i o n s .  These  a c t i v i t i e s  i n v o l v e  
development  and o p e r a t i o n  o f  d i v e r s e  m e c h a n i c a l ,  power,  e l ec t r i ca l ,  ae rodynamic ,  p r o p u l s i o n ,  c o n t r o l ,  
t h e r m a l  and combined s y s t e m s .  I n  a d d i t i o n ,  c e n t e r  p e r s o n n e l  c o o r d i n a t e  w i t h  an i n t e r n a t i o n a l  a r r a y  o f  
e x p e r i m e n t e r s  ( i n c l u d i n g  p r i v a t e  c i t i z e n s ,  and r e p r e s e n t a t i v e s  from h i g h  s c h o o l s ,  u n i v e r s i t i e s ,  i n d u s t r y  and 
o t h e r  Government a g e n c i e s )  t o  accommodate t h e i r  i n v e s t i g a t i o n s  w i t h  t h e  carrier and S h u t t l e  s y s t e m s .  

Three  b a s i c  ca r r ie r  s y s t e m s  are c u r r e n t l y  o n- l i n e  t o  s u p p o r t  

SUPPORTING: 

P l a n e t a r y  S c i e n c e  - d e v e l o p s  and a p p l i e s  t e c h n i q u e s  f o r  t h e  i n v e s t i g a t i o n  and a n a l y s i s  o f  p l a n e t a r y  
a tmosphe re s .  

Ae rospace  F l i q h t  Test S u p p o r t  - p l a n s  and c o n d u c t s  l a u n c h e s  o f  s c i e n t i f i c  p a y l o a d s  and a e r o n a u t i c a l  tests 
and o t h e r  r e s e a r c h ,  deve lopment  and r e l a t e d  a c t i v i t i e s  as  r e q u e s t e d  by elements o f  NASA, t h e  Depar tment  o f  
Defense, o t h e r  Government a g e n c i e s ,  and t h e  wor ldwide  s c i e n t i f i c  community. 
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W M Y  OF RESOURCES REQUIREMENTS 

FUNDING PLAN BY FUNCTION 

1985 
A c t u a l  

I. Personnel and Related Costs...................... 154,834 

11. Travel........................................... 4,458 

111. Operat ion o f  Installation........................ 37,565 

A. F a c i l i t i e s  Services.. ........................ (19,850) 

B. Technica l  Services.. ......................... (5,058) 

C. Management Operat ions ........................ (12,657) 

To ta l ,  fund requi rements ................... 196,857. 

1986 
Budqet Cur ren t  

E s bima t e Es t imate  
(Thousands o f  Dollars) 

160,724 160,859 

4,314 4,600 

41,590 38,471 

(24,192) (21,368) 

(5,999 1 (6,009) 

(11,399) (11,094) 

206,628 203,930 

1987 
Budget 
Es t imate  

162,915 

4,900 

46,523 

(24,760 ) 

( 9,694 

( 12,069 ) 

214,338 
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DISTRIBUTION OF CIVIL SERVICE WORKYEARS BY PROGRAM 

.... 

RESEARCH AND DEVELOPMENT ............................... 
Space S t a t i o n  ........................................ 

Space Science and A p p l i c a t i o n s  ....................... 
Physics and Astronomy .............................. 
L i f e  Sciences ...................................... 
Plane ta ry  E x p l o r a t i o n  .............................. 
Space A p p l i c a t i o n s  ................................. 

Commercial Programs ................................. 
Commercial Use o f  Space ........................... 

Aeronaut ics  and Space Technology .................... 
Space Research and Technology ..................... 

Space Track ing and Data Advanced Systems ............ 
Space T ranspo r ta t i on  Operat ions ...................... 

Data Systems ....................................... 
Subto ta l .  D i r e c t  Workyears ......................... 

Space T ranspo r ta t i on  C a p a b i l i t y  Development .......... 

Technology U t i l i z a t i o n  ............................ 

Aeronau t i ca l  Research and Technology .............. 

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS .......... 
Space and Ground Networks. Communication and 

CENTER MANAGEMENT AND OPERATIONS SUPPORT ............... 

1985 
Ac t  u a 1  

2. 230 

122 

26 
- 
. 

1. 957 
1. 134 

1 

742 
ao 

11 
10 
. 

1 

88 
10 
78 

26 

. 

. 

587 

2. 886 

673 

S u b t o t a l  Permanent Workyears ....................... 
Other than f u l l - t i m e  permanent ..................... 

To ta l .  permanent workyears ....................... 
3. 559 

108 

3. 667 

Budget Cur ren t  
Es t imate  Es t imate  

2. 223 

113 

13 
- 
. 

1. 949 
1. 150 

1 
77 

722 

14 
10 

4 

. 

105 
13 
. 

2. 307 

175 

14 

2, 006 
1. 160 

1 
76 

768 

9 
8 
1 

77 
9 

- 
. 

. 

. 

92 68 

27 28 
_. . 

60 2 562 

2. 910 2 .  940 

65 9 636 

3. 569 3. 576 

100 99 

3. 669 3 .  675 

1987 
Budget 
Est imate 

2. 328 

200 

14 
- 
. 

2, 000 
1. 105 

1 
75 

819 

9 
8 
1 

78 
9 

69 

27 

. 

. 

613 
61 
. 

552 

2. 941 

635 

3. 576 

99 

3. 675 

RPM 5-5 



Permanent C i v i l  
Serv ice  Workyears 

SPACE STATION..............................................................,... 200 

Space S t a t i o n  a c t i v i t i e s  i n v o l v e  the e v a l u a t i o n  o f  proposals  and i n i t i a l  s t ud ies  f o r  d e f i n i t i o n  o f  user 
science requirements,  automated f r e e - f l y i n g  p la t fo rms,  l a b o r a t o r y  module o u t f i t t i n g  and p r o v i s i o n s  t o  
serv ice ,  ma in ta i n  and r e p a i r  space p l a t f o r m s  and f r e e - f l y i n g  spacecra f t .  I n  add i t i on ,  systems eng ineer ing  
and i n t e g r a t i o n  e f f o r t s  w i l l  be performed i n  d i r e c t  suppor t  o f  t he  Johnson Space Center. 
i n  thermal  and data systems requi rements w i l l  be conducted. Working groups o f  s c i e n t i s t s  w i l l  be a c t i v a t e d  
t o  i n v o l v e  p o t e n t i a l  users  i n  Space S t a t i o n  requi rements d e f i n i t i o n .  

D i s c i p l i n e  s t u d i e s  

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT...... .............................. 14 

GSFC i s  develop ing the H i t c h h i k e r ,  a reusab le  c a r r i e r  system which w i l l  p rov ide  increased f l i g h t  
o p p o r t u n i t i e s  w i th  reduced leadt ime,  maximizing S h u t t l e  l oad  f a c t o r s  and min im iz ing  s p a c e f l i g h t  costs .  

PHYSICS AND ASTRONOMY.......................................................... 1,105 

Ast rophys ics  a c t i v i t i e s  a t  GSFC are  pursued t o  accomplish l a b o r a t o r y  and f l i g h t  s c i e n t i f i c  research t o  
inc rease  human knowledge o f  the E a r t h ' s  space environment, the  s t a r s ,  the  Sun, and o the r  o b j e c t s  i n  space; 
and p rov ide  advanced t e c h n i c a l  development o f  exper iments and spacecra f t  components f o r  f u t u r e  as t rophys ics  
miss ions.  GSFC manages a c t i v i t i e s  i n  the  p u r s u i t  o f  s c i e n t i f i c  progress i n  a l l  o f  t he  f o l l o w i n g  areas o f  
as t rophys ics :  gamma r a y  astronomy, X-ray astronomy, u l t r a v i o l e t  and o p t i c a l  astronomy, i n f r a r e d  and r a d i o  
astronomy, p a r t i c l e  as t rophys ics ,  s o l a r  phys ics,  i n t e r p l a n e t a r y  phys ics,  p l a n e t a r y  magnetospheres, and 
as t rochemis t ry .  

Du r i ng  1986, the  Hubble Space Telescope w i l l  be launched. HST w i l l  p rov ide  a space observa to ry  and 
ded ica ted  ground system t o  extend the  s e n s i t i v i t y ,  r e s o l v i n g  power, and s p e c t r a l  range o f  as t ronomica l  
obse rva to r i es  s i g n i f i c a n t l y  beyond those achievable from ground-based observat ions.  Development a c t i v i t i e s  
w i l l  con t inue  on the Gamma Ray Observatory miss ion,  t he  Cosmic Background Exp lo re r ,  va r i ous  Shut t le /Spacelab 
Payloads and i n t e g r a t e d  rocke t  experiments; and the  a n a l y s i s  o f  data from seve ra l  major Phys ics and 
Astronomy miss ions  i n c l u d i n g  the High Energy Astronomy Observator ies,  the Dynamics Exp lo re r ,  t he  r e p a i r e d  
So la r  Maximum Miss ion  and the  A c t i v e  Magnetospheric P a r t i c l e  Tracer Exp lo re r .  

The I n t e r n a t i o n a l  U l t r a v i o l e t  Exp lo re r  spacecraft ,  wi th i t s  unique s a t e l l i t e  c o n t r o l  and da ta  management 
systems, w i l l  con t inue  t o  a f f o r d  guest observers the oppo r tun i t y  t o  p o i n t  the  s a t e l l i t e  i n  rea l- t ime  from 
the  ground, make qu ick  observat ions,  and rece i ve  da ta  i n  v i s u a l  formats. 

b 
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Dur ing  1986 and 1987, GSFC w i l l  be respons ib l e  f o r  the cont inued development o f  a U.S. supp l i ed  f o c a l  
plane, h i g h  r e s o l u t i o n  imaging ins t rument  t o  be f lown on the German Roentgen S a t e l l i t e  which i s  scheduled 
f o r  launch i n  1987 on the  Space Shu t t l e .  The Roentgen S a t e l l i t e ,  another NASA i n t e r n a t i o n a l  coopera t i ve  
p r o j e c t  w i t h  the Federa l  Republ ic  o f  Germany, w i l l  per form the  f i r s t  a l l  sky survey o f  X-ray sources and 
w i l l  p o i n t  t o  and s tudy s p e c i f i c  X-ray sources f o r  extended pe r i ods  o f  t ime. 

Goddard w i l l  p rov ide  the  management and suppor t  o f  the  NASA domestic and i n t e r n a t i o n a l  sounding r o c k e t  
programs. 
f o l l o w i n g  areas: g a l a c t i c  astronomy, h i g h  energy as t rophys ics ,  s o l a r  phys ics,  plasma phys ics,  upper 
atmospheric and i n t e r d i s c i p l i n a r y  research,  and the space a p p l i c a t i o n s  o f  m a t e r i a l s  process ing science. 
Du r i ng  1986 and 1987, Goddard w i l l  con t inue  development o f  sounding r o c k e t  c l a s s  payloads f o r  f l i g h t  on t he  
Space Shu t t l e .  
pe r i ods  o f  t ime than a v a i l a b l e  w i th  sounding rocke ts .  

The p r o j e c t  extends from concept ion through launch and a n a l y s i s  o f  the da ta  ob ta ined  i n  t he  

Th is  i s  a c o s t - e f f e c t i v e  approach which a l l ows  ins t ruments  t o  be f lown f o r  much l onge r  

Goddard w i l l  cont inue t o  manage the  s c i e n t i f i c  b a l l o o n  program p r o v i d i n g  f o r  launch and t r a c k i n g  support ,  
f l i g h t  hardware, and t e c h n i c a l  suppor t  i n c l u d i n g  new systems development. Goddard has r e s p o n s i b i l i t y  f o r  
ope ra t i on  o f  the N a t i o n a l  S c i e n t i f i c  Ba l l oon  F a c i l i t y  a t  Pa les t i ne ,  Texas, and p rov ides  management and 
t e c h n i c a l  overs igh t .  

Permanent C i v i l  
Serv ice  Workyears 

LIFE SCIENCES.................................................................. 1 

The Goddard L i f e  Sciences a c t i v i t i e s  i n v o l v e  the u t i l i z a t i o n  o f  remote sensing s a t e l l i t e s  t o  inc rease  our 
understanding o f  g l o b a l  b i o l o g i c a l  c h a r a c t e r i s t i c s  and processes. 

PLANETARY EXPL~RATION.......................................................... 75 

The GSFC a c t i v i t y  w i th in  P lane ta ry  E x p l o r a t i o n  emphasizes the  phys ics  o f  i n t e r p l a n e t a r y  space 
To t h i s  end, GSFC w i l l  ma in ta i n  a s t r ong  and v i a b l e  research  group, wi th p a r t i c i p a t i o n  i n  environments. 

ins t rument  development and miss ion  genera t ions  and da ta  a n a l y s i s  a c t i v i t y .  

SPACE APPLICATIONS.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  819 

The 1986 and 1987 program a c t i v i t i e s  w i l l  span GSFC's broad r o l e s  and miss ions  mandate, i n c l u d i n g  
a c t i v i t i e s  i n  the  d i s c i p l i n e  areas o f  land,  oceans, and atmospheric sciences. GSFC i s  engaged i n  t h r e e  
major t ypes  of a c t i v i t i e s  i n  these areas: research and technology, f l i g h t  p ro j ec t s ,  and da ta  ana l ys i s .  
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The research and technology e f f o r t  i s  d i r e c t e d  toward s o l v i n g  major problems i n  the d i s c i p l i n e s  mentioned 
and i n v o l v e s  conceptual  ins t rument  des ign and t e s t i n g ,  m iss ion  payload s tud ies ,  and conceptual  f l i g h t  
missions. Th is  i s  accomplished through the  des ign and c o n s t r u c t i o n  o f  mathematical  models t o  study: 

1. 

2. 

The g l o b a l  c i r c u l a t i o n  o f  the E a r t h ' s  atmosphere f o r  b e t t e r  weather and c l i m a t e  p r e d i c t i o n s ;  

The geopo ten t i a l  f i e l d s  ( g r a v i t y  and magnetic) o f  the E a r t h  t o  p rov ide  a b e t t e r  understanding o f  the  
s t r u c t u r e  and e v o l u t i o n  o f  the Ear th ;  

3. The processes o f  the oceans such as sur face  winds, waves, temperature,  cu r ren t s ,  and c i r c u l a t i o n  t o  
suppor t  t he  ongoing weather and c l i m a t e  s t u d i e s  and t he  ocean research program; 

4. The p h y s i c a l  c h a r a c t e r i s t i c s  o f  the  E a r t h ' s  vege ta t i on  cover, water resources, and l and  use which can 
be remote ly  sensed; and 

5. The i n t e r a c t i o n  between the E a r t h ' s  atmosphere, hydrosphere, and cryosphere. 

Some examples o f  i ns t rumen ta t i on  a c t i v i t i e s  which GSFC i s  suppo r t i ng  i n c l u d e  i ns t rumen ta t i on  f o r  measuring 
temperature and pressure p r o f i l e s  i n  the atmosphere which are e s s e n t i a l  parameters f o r  weather and c l i m a t e  
models; user a c t i v e  and pass ive  microwave systems f o r  measuring sea su r f ace  temperatures and winds, and 
measurement of s o i l  mo is tu re  e s s e n t i a l  f o r  water resources modeling and a g r i c u l t u r a l  y i e l d  p r e d i c t i o n s ;  new 
ins t ruments  f o r  ocean c o l o r  measurements; and h igh  p r e c i s i o n  l a s e r  e l e c t r o n i c  rang ing  systems i n  suppor t  o f  
the  Ea r th  and ocean dynamics a c t i v i t i e s .  

A t  GSFC f l i g h t  p r o j e c t  r e s p o n s i b i l i t i e s  i n  1986 and 1987 i nc l ude :  

1. Opera t iona l  weather s a t e l l i t e  m iss ions  f o r  the N a t i o n a l  Oceanic and Atmospheric A d m i n i s t r a t i o n  
(NOAA), i n c l u d i n g  launch o f  NOAA-G, GOES-G, and GOES-H i n  1986; 

2 .  Continued opera t ions  o f  the Nimbus s a t e l l i t e s  t o  p rov ide  remote ly  sensed resources da ta  and 
env i ronmenta l  observa t ions  t o  a worldwide a p p l i c a t i o n s  research community; 

3. The da ta  from the Landsat-4 and 5 w i l l  con t inue  t o  be analyzed t o  eva luate the  b e n e f i t s  o f  a new 
genera t ion  o f  l and  observa t ion  inst ruments;  

4. E a r t h  Rad ia t i on  Budget Experiment da ta  w i l l  be c o l l e c t e d  f o r  the  s tudy o f  geographica l  and 
seasonal v a r i a t i o n s  o f  the  E a r t h ' s  r a d i a t i o n  budget: 
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5.  

6 .  

Conducting c o r r e l a t i o n  measurements from ba l loons ,  sounding rocke ts ,  a i r c r a f t ,  and ground 
i n s t a l l a t i o n s ;  and 

Development a c t i v i t i e s  w i l l  be cont inued on the Upper Atmospheric Research S a t e l l i t e  ins t rument  and 
t he  spacecraf t ,  l e a d i n g  t o  a launch  i n  the f a l l  o f  1989. 

E a r t h  Science a c t i v i t i e s  i n v o l v e  the  formulat ion,  ana l ys i s ,  and d i s t r i b u t i o n  o f  data rece ived  from 
s a t e l l i t e s  f o r  which GSFC has management r e s p o n s i b i l i t y .  
t he  Nimbus-7 spacecra f t  f o r  the s o l u t i o n  of problems concern ing p o l l u t i o n ,  ocean resources and dynamics, and 
weather and c l imate .  S i m i l a r  a c t i v i t i e s  w i l l  be conducted by us ing  t he  da ta  from Landsat-4; t h i s  
i n f o r m a t i o n  w i l l  be o f  use t o  i n v e s t i g a t o r s  i n  the  d i s c i p l i n e s  o f  a g r i c u l t u r e ,  f o r e s t r y ,  geology, l and  use, 
cartography, hydrology, ecology, and oceanography. So la r  T e r r e s t r i a l  research e f f o r t s  w i l l  i n c l u d e  a n a l y s i s  
o f  da ta  c o l l e c t e d  from ope ra t i ng  s a t e l l i t e s  such as the  Dynamics Exp lo re r ,  t he  I n t e r p l a n e t a r y  Mon i t o r i ng  
P l a t f o r m  and the  I n t e r n a t i o n a l  Sun-Earth Exp lo re rs ,  which a re  p r o v i d i n g  o p p o r t u n i t i e s  t o  s tudy t h e  dynamic 
i n t e r a c t i o n s  o f  the  s o l a r  wind and the  E a r t h ' s  magnetosphere from var ious  p o i n t s  i n  space. 
1985, I C E  accomplished a success fu l  rendezvous with Comet Giacobin i- Zinner .  
h i s t o r y  t o  f l y  through the  t a i l  o f  a Comet. 

Such demonstrat ions i n v o l v e  the  use o f  da ta  from 

On September 11, 
ICE i s  the  f i r s t  spacec ra f t  i n  
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TECHNOLOGY U T I L I Z A T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 

p r i v a t e  sec to r  needs. 
ce reb rosp ina l  f l u i d  c o n t r o l  system, t he  c losed  loop  system f o r  hyper tens ion,  and a p p l i c a t i o n s  o f  the  
programmable imp lan tab le  med ica t ion  system. Other a c t i v i t i e s  inc lude :  (1) new technology i d e n t i f i c a t i o n ,  
eva lua t ion ,  and p u b l i c a t i o n ;  (2 )  d issemina t ion  methods and techniques; and ( 3 )  p u b l i c  sec to r  technology 
a p p l i c a t i o n s  p r o j e c t s .  

COMMERCIAL USE OF SPACE........................................................ 1 

Technology U t i l i z a t i o n  a c t i v i t i e s  a re  d i r e c t e d  toward the a p p l i c a t i o n  o f  space technology t o  p u b l i c  and 
Foremost among the  technology a p p l i c a t i o n s  p r o j e c t s  i n  1986 and 1987 a re  t h e  

The o b j e c t i v e  o f  the Commercial Use o f  Space program i s  t o  inc rease  p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage increased i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space-based 
research and development. 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use and access t o  space. 

This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 

AERONAUTICAL RESEARCH AND TECHNOLOGY.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

I n  1986 and 1987, t he  Wallops a i r p o r t  w i l l  be used t o  conduct research t e s t s  o f  va r ious  a i r c r a f t  i n  t h e i r  
t e r m i n a l  area ope ra t i ng  environment. 
u t i l i z i n g  the l a t e s t  i n  guidance equipment and techniques, p i l o t  i n f o r m a t i o n  d isp lays ,  t e r m i n a l  area 
nav iga t ion ,  and t e s t s  o f  o ther  systems l e a d i n g  t o  a l l  weather automat ic  l a n d i n g  o f  a i r c r a f t .  

covered surfaces. 
sa fe r ,  more f l e x i b l e  t r a n s p o r t a t i o n  systems. 
research  f o r  genera l  a v i a t i o n .  

F l i g h t  s t u d i e s  w i l l  be made o f  new approach and l a n d i n g  procedures 

One runway i s  be ing  used t o  s tudy  a i r c r a f t  hydroplan ing,  water i n g e s t i o n  and t i r e  des ign on wet o r  slush- 
The da ta  acqu i red  from t h i s  research t e s t i n g  w i l l  u l t i m a t e l y  a s s i s t  i n  t h e  development o f  

Wallops w i l l  con t inue  t o  suppor t  a i r c r a f t  no i se  and s a f e t y  
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SPACE RESEARCH AND TECHNOLOGY.................................................. 69 

The Space Research and Technology Program a c t i v i t i e s  p rov ide  r e s u l t s  app rop r i a te  t o  space missions. 
Past  e f f o r t s  have produced many wor thwh i le  advances i n  space system c a p a b i l i t y ,  r e l i a b i l i t y ,  and 
e f f ec t i veness .  
da ta  base systems computer system science, power and thermal  systems, and spacecra f t  systems. New 
i n i t i a t i v e s  a re  planned i n  automation and r o b o t i c s ,  l a s e r  communications, and space f l i g h t  experiments. 

Dur ing  1986 and 1987, program areas o f  con t i nu ing  emphasis w i l l  i n c l u d e  sensor technology, 

TRACKING AND DATA ADVANCED SYSTEMS............................................. 27 

Goddard's a c t i v i t y  i n  t h i s  area i n v o l v e s  the  i n v e s t i g a t i o n  and development o f  advanced t r a c k i n g  and data 
a c q u i s i t i o n  systems techniques. The p r imary  o b j e c t i v e s  a re  to :  (1) o b t a i n  new and improved t r a c k i n g  and 
da ta  c a p a b i l i t i e s  t h a t  w i l l  meet the needs o f  approved new missions; and (2 )  
and r e l i a b i l i t y  needed f o r  o v e r a l l  suppor t  o f  space f l i g h t  missions. 

improve t he  cos t  e f f e c t i v e n e s s  

SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS 

SPACE TRANSPORTATION O P E R A T I O N S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 

Space S h u t t l e  a c t i v i t i e s  a t  GSFC i n c l u d e  p lann ing  and implement ing the  equipment systems, communications 
data,  vo i ce  c i r c u i t s ,  and o p e r a t i o n a l  procedures requ i red  f o r  suppor t  o f  the  S h u t t l e  program. 

Goddard manages and coord ina tes  the  Agency's Get-Away-Special Program. Center personnel  coord ina te  wi th 
an i n t e r n a t i o n a l  a r ray  o f  exper imenters ( i n c l u d i n g  p r i v a t e  c i t i z e n s ,  h i g h  school  and u n i v e r s i t y  s tudents ,  
and i n d u s t r y )  who have procured, through Agency es tab l i shed  procedures, payload space on the  S h u t t l e .  Tasks 
i n c l u d e  ensur ing t h a t  experiments meet f l i g h t  and s a f e t y  s p e c i f i c a t i o n s  and secur ing the  exper iments i n t o  
con ta ine rs  f o r  Space S h u t t l e  f l i g h t .  I n d i v i d u a l  exper imenters a re  respons ib le  f o r  the  performance o f  t h e i r  
instruments/experiments. 

A c t i v i t i e s  a l so  i nc l ude  the management o f  a f l i g h t  suppor t  system which i s  the  e lect romechanica l  i n t e r f a c e  
between the  o r b i t e r  and M u l t i m i s s i o n  Modular Spacecraf t  and o the r  spacecra f t  wi th compat ib le  i n t e r f a c e  
parameters. I t  wi l1,be used f o r  ascent, r e t r i e v a l ,  r e p a i r ,  and descent phases o f  Space S h u t t l e  f l i g h t s  
c a r r y i n g  M u l t i m i s s i o n  Modular Spacecraf t  and o ther  compat ib le  spacecra f t .  
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Goddard is t h e  management c e n t e r  f o r  t h e  Delta e x p e n d a b l e  l a u n c h  v e h i c l e  which is c a p a b l e  o f  a c c u r a t e l y  
p u t t i n g  a wide v a r i e t y  o f  s p a c e c r a f t  i n t o  a b road  s p e c t r u m  o f  o r b i t s ,  r a n g i n g  from e q u a t o r i a l  t o  p o l a r  
i n c l i n a t i o n s .  The Delta h a s  been used f o r  a wide r a n g e  o f  r e i m b u r s a b l e  m i s s i o n s  f o r  o t h e r  Government 
a g e n c i e s ,  d o m e s t i c  commercia l  u s e r s ,  and i n t e r n a t i o n a l  users, c u r r e n t l y  w i t h  44 c o n s e c u t i v e  successful 
l a u n c h e s .  The Delta v e h i c l e  h a s  s e r v e d  t h e  Agency f o r  n e a r l y  t h r e e  d e c a d e s  and w i l l  be  phased  o u t  i n  1987 
as a Government-managed e x p e n d a b l e  v e h i c l e  program. 
f a c i l i t y .  

A S c o u t  l a u n c h  c a p a b i l i t y  is m a i n t a i n e d  by t h e  Wal lops  

Permanent  C i v i l  
S e r v i c e  Workyears  

SPACE AND G R O U N D  NETWORKS, C O M M U N I C A T I O N  AND DATA SYSTEMS...................... 552 

The Space  T r a c k i n g  and Data Sys tems  program a t  GSFC i n v o l v e s  f i v e  main areas: o p e r a t i o n  o f  t h e  Space  
T r a c k i n g  and Data Network; m i s s i o n  c o n t r o l ,  d a t a  p r o c e s s i n g ,  and o r b i t / a t t i t u d e  c o m p u t a t i o n  s u p p o r t  f o r  

. f l i g h t  p r o j e c t s ;  t h e  TDRSS; t h e  NASA Communications (NASCOM) Network; and a e r o n a u t i c s  and s o u n d i n g  r o c k e t  
s u p p o r t .  

The Space  T r a c k i n g  and Data Network is o p e r a t e d  i n  d i r e c t  s u p p o r t  o f  NASA's E a r t h  o r b i t i n g  s c i e n t i f i c  and 
I n  a d d i t i o n ,  t h e  Network p r o v i d e s  on a r e i m b u r s a b l e  a p p l i c a t i o n s  s a t e l l i t e s  and S h u t t l e / S p a c e l a b  programs.  

b a s i s  services t o  s a t e l l i t e s  t h a t  are o p e r a t e d  by o t h e r  U n i t e d  S t a t e s  Government Agenc ies ,  s u c h  as t h e  
Depar tment  o f  Defense  and t h e  National O c e a n i c  and Atmospher ic  A d m i n i s t r a t i o n ,  by f o r e i g n  Governments ,  and 
by commerc ia l  companies .  A p p r o p r i a t e  segments  o f  t h e  Network d e l i v e r  c r i t i c a l  c o v e r a g e  f o r  t h e  l a u n c h  o f  
s p a c e c r a f t  t h a t  are on d e e p  s p a c e  m i s s i o n s  by p r o v i d i n g  s u p p o r t  d u r i n g  p o r t i o n s  o f  t h e  early f l i g h t  p a t h  n o t  
v i s i b l e  t o  NASA's Network (DSN). 

: 

F a c i l i t i e s  o f  t h i s  ne twork  l i n k  t h e  s t a t i o n s  of t h e  Space  T r a c k i n g  and Data Network, t h e  TDRSS, t h e  DSN, and 
o t h e r  t r a c k i n g  and d a t a  a c q u i s i t i o n  s u p p o r t  e l e m e n t s  w i t h  c o n t r o l  c e n t e r s ,  and t h e  d a t a  p r o c e s s i n g  and 
c o m p u t a t i o n  c e n t e r ,  t h e r e b y  making it p o s s i b l e  f o r  a l l  p a r t i c i p a n t s  t o  o p e r a t e  as a ne twork .  

The NASA Communications Network (NASCOM) p r o v i d e s  a l l  o p e r a t i o n a l  communicat ions  r e q u i r e d  by NASA. 

GSFC p r o v i d e s  t r a c k i n g ,  d a t a  a c q u i s i t i o n ,  communicat ion,  and c o n t r o l  i n  s u p p o r t  o f  t h e  a e r o n a u t i c s  
and s o u n d i n g  r o c k e t s  program. T h i s  ' i n c l u d e s  s u p p o r t  o f  b a l l o o n s ,  s o u n d i n g  r o c k e t s ,  r e e n t r y  v e h i c l e s  and 
s a t e l l i t e s  l a u n c h e d  from Wallops  I s l a n d  and o t h e r  o f f s i t e  r a n g e  l o c a t i o n s .  

The T r a c k i n g  and Data Relay S a t e l l i t e  System w i l l  become o p e r a t i o n a l  d u r i n g  1986 w i t h  t h r e e  o p e r a t i o n a l  
s a t e l l i t e s  i n  geosynchronous  o r b i t  and t h e  White Sands  Ground Terminal p r o v i d i n g  t e l e m e t r y ,  t r a c k i n g ,  and 
command s u p p o r t .  The s y s t e m  employs  b o t h  S- and Ku-band f r e q u e n c i e s  and w i l l  g r e a t l y  i n c r e a s e  c o v e r a g e  
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c a p a b i l i t i e s  a v a i l a b l e  t o  E a r t h  o r b i t i n g  spacecra f t .  
between the  p r o j e c t  users  and the TDRSS. With the  demonstrat ion o f  a success fu l  TDRSS, a number o f  
S p a c e f l i g h t  Track ing and Data Network ground s t a t i o n s  w i l l  be c losed. 
mainta ined t o  p rov ide  f o r  S h u t t l e  launch and p lane ta ry  support .  

The network w i l l  p rov ide  the o p e r a t i o n a l  i n t e r f a c e  

Two o f  the c u r r e n t  s t a t i o n s  w i l l  be 

Dur ing  1986 and 1987, t he  GSFC Track ing Network w i l l  p rov ide  t r a c k i n g  f o r  the  Space T ranspo r ta t i on  System 
launched payloads. 

Ground s t a t i o n  suppor t  w i l l  a l s o  be cont inued fo r  a number o f  ope ra t i ng  s a t e l l i t e s  such as the  
I n t e r n a t i o n a l  Sun E a r t h  Exp lo re rs ,  I n t e r n a t i o n a l  U l t r a v i o l e t  Exp lo re r ,  So la r  Maximum Mission, and Nimbus. 
Some examples o f  t h i s  suppor t  i n c l u d e  : 
processing. 

m iss ion  c o n t r o l ,  o r b i t / a t t i t u d e  computing, and sensor da ta  

Dur ing  1986 and 1987, emphasis w i l l  con t inue  t o  be p laced on the ope ra t i on  o f  the  Spacelab, Image, 
and Telemetry Data Processing F a c i l i t i e s .  
Space Telescope Data Capture F a c i l i t y  w i l l  be completed. 

I n  1986, software development a c t i v i t i e s  r e l a t i v e  t o  the  Hubble 

Design and development o f  a gener ic  da ta  capture f a c i l i t y  began i n  1985. Th is  system, when implemented, 
w i l l  m in imize the  r e p e t i t i v e  development cos t s  c u r r e n t l y  encountered i n  t he  support  o f  d i f f e r e n t  s c i e n t i f i c  
missions. These a c t i v i t i e s  w i l l  be cont inued i n  1986 and conclude i n  1987. 

The f i r s t  re lease  o f  conso l ida ted  o r b i t  computat ion so f tware  was completed i n  1985 wi th subsequent 
re leases  scheduled f o r  complet ion i n  1986 and 1987. This so f tware  w i l l  p rov ide  the  c a p a b i l i t y  t o  per form 
r e a l t i m e  and non-rea l t ime o r b i t  de te rm ina t i on  as w e l l  as o r b i t  computat ion product  genera t ion  and t r a c k i n g  
da ta  e v a l u a t i o n  wi th  a s i n g l e  so f tware  system on a s i n g l e  processor.  

I n  the area o f  m iss ion  c o n t r o l ,  work w i l l  cont inue i n  1986 on the M u l t i s a t e l l i t e  Operat ions Con t ro l  Center 
t o  a l l ow  for  the automation o f  systems i n  order  t o  min imize manpower requirements f o r  m iss ion  suppor t .  
L ikewise,  work w i l l  proceed i n  the Hubble Space Telescope Operat ions Con t ro l  Center t o  
ready t h a t  f a c i l i t y  f o r  observer a c t i v i t i e s  beginn ing i n  1986. 

I n  order  t o  suppor t  the  app rop r i a te  use of the  most advanced techno log ies  i n  these data systems, 
p ro to types  w i l l  be developed t o  p rov ide  lower  cos t  and h igher  performance data hand l ing  components; t o  
i nco rpo ra te  r o u t i n e  opera t ions  dec i s i ons  i n  exper t  systems t o  reduce manpower costs;  and t o  p rov ide  
automated t o o l s  f o r  so f tware  eng ineer ing  and systems development management. 
p r o t o t y p i n g  environment w i l l  be assembled t o  a l l o w  s i m u l a t i o n  o f  c r i t i c a l  man-machine opera t ions  i n t e r f a c e s  
e a r l y  i n  t he  development c y c l e  t o  reduce t he  need for  expensive des ign changes l a t e r  i n  t he  cyc le .  An 
i n teg ra ted ,  d i s t r i b u t e d  data base system w i l l  be implemented t o  improve t he  f l ow  o f  management and t e c h n i c a l  
i n f o rma t i on .  

An i n t e r a c t i v e  systems 
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CENTER MANAGEMENT AND OPERATIONS SUPPORT....................................... 635 

C e n t e r  Management and O p e r a t i o n s  S u p p o r t  is d e f i n e d  as s u p p o r t  or  s e r v i c e s  b e i n g  p r o v i d e d  t o  a l l  GFSC 
o r g a n i z a t i o n s  which c a n n o t  be i d e n t i f i e d  e x c l u s i v e l y  t o  a s i n g l e  program or p r o j e c t .  The c i v i l  s e r v i c e  
p e r s o n n e l  i n v o l v e d  are: 

D i r e c t o r  and S t a f f  - The C e n t e r  D i r e c t o r ,  Deputy D i r e c t o r  and t h e  immedia te  s t a f f ,  s t a f f  o r g a n i z a t i o n s ,  
e .g . ,  C o m p t r o l l e r ,  C h i e f  Counse l ,  Equa l  O p p o r t u n i t y ,  and P u b l i c  Affairs .  

Management S u p p o r t  - Those who p r o v i d e  i n f o r m a t i o n  and c o n t r o l  s e r v i c e s  s u p p o r t i n g  a l l  l e v e l s  o f  C e n t e r  
management, b o t h  program and f u n c t i o n a l .  S p e c i f i c  f u n c t i o n s  i n c l u d e  r e s o u r c e s  and f i n a n c i a l  management, 
c o n t r a c t i n g  and p rocu remen t ,  p r o p e r t y  management, p e r s o n n e l  management, and management s y s t e m s  and a n a l y s i s .  

O p e r a t i o n s  S u p p o r t  - Those who p r o v i d e  f o r  t h e  o p e r a t i o n  and ma in t enance  of i n s t i t u t i o n a l  f a c i l i t i e s ,  
b u i l d i n g s ,  s y s t e m s  and equ ipmen t ,  i n c l u d i n g  t h o s e  who manage or  p r o v i d e  t e c h n i c a l  s e r v i c e s  s u c h  as au tomated  
d a t a  p r o c e s s i n g ,  h e a l t h  and s a f e t y ,  and m e d i c a l  care. 

RPM 5-13 



RESOURCES REQUIREMENTS BY FWCTION 

I . PERSONNEL AND RELATED COSTS ........................ 

1986 
1985 Budqet Cur ren t  

A c t u a l  Es t imate  Es t imate  
(Thousands o f  Dollars)- 

154. 834 160. 724 160. 859 

Summary o f  Fund Requirements 

A . Compensation and B e n e f i t s  

1 . Compensation 
a . F u l l - t i m e  permanent ....................... 
b . Other than f u l l - t i m e  permanent ............. 
c . Overtime and o ther  compensation ............ 

Subto ta l .  Compensation ................... 
2 . B e n e f i t s  ....................................... 

Sub to ta l ,  Compensation and B e n e f i t s  .......... 
B . Suppor t ing Costs 

1 . Transfer  o f  personnel  .......................... 
2 . Personnel t r a i n i n g  ............................. 

Subto ta l .  Suppor t ing Costs ................... 
Tota l .  Personnel and Related Costs ......... 

134. 201 
1. 925 
2. 078 

138. 204 

14. 623 

152. 827 

443 
1. 564 

2. 007 

154. 834 

139. 364 
1. 866 
2. 254 

143. 484 

15. 224 

158. 708 

378 
1. 638 

2. 016 

160. 724 

139. 279 
2. 000 
2. 302 

143. 581 

15. 083 

158. 664 

5 70 
1. 625 

2. 195 

160. 859 

1987 
Budget 
Est imate 

162. 915 

140. 552 

2. 332 

144. 884 

15. 552 

160. 436 

2. 000 

694 
1. 785 

2. 479 

162. 915 
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1986 1987 
Budget 1985 Budget Cur ren t  

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  Dollars) 

A. Compensation and Benefits........................ 152,827 158,708 158,664 160,436 

1. Compensation ................................. 138,204 143,484 143,581 144,884 

a. Permanent workyears.. .................... 134,201 139,364 139,279 140,552 

The inc rease  i n  compensation from the 1986 budget est imate t o  the 1986 c u r r e n t  est imate i s  due t o  an 
inc rease  i n  FTE a l l o c a t i o n .  The increases i n  Compensation and B e n e f i t s  from the  1986 c u r r e n t  es t imate  t o  
t he  1987 budget es t imate  are due t o  the  adjustments descr ibed below. 

Bas is  o f  Cost f o r  Permanent Workyears 

I n  1987, the  cos t  o f  permanent workyears w i l l  be $140,552. The inc rease  from 1986 i s  c a l c u l a t e d  as 
f 01 lows : 

Cost o f  f u l l - t i m e  permanent workyears i n  1986............................................ 139,279 

Cost increases i n  1987.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,161 
Within- grade and career  advances : 

F u l l  year cos t  o f  1986 actions......... .................................... 1,610 
P a r t  year cos t  o f  1987 actions............................................. 1,785 

Decrease i n  reimbursements received.......................................... 766 

Cost Decreases i n  1987................................................................... 
Turnover sav ings and abo l i shed  p o s i t i o n s :  

F u l l  year e f f e c t  o f  1986 actions........................................... -1,462 
P a r t i a l  year e f f e c t  o f  1987 actions........................................ -1,426 

-2,888 

140,552 Cost o f  f u l l - t i m e  permanent workyears i n  1987............................................ 
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1986 1987 
Cur ren t  Budget 1985 Budqet 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  

b. Other than f u l l - t i m e  permanent workyears 

1. cost....................................... 
2. Workyears .................................. 1,925 

129 
1,866 

136 

The d i s t r i b u t i o n  o f  1987 workyears i s  as fo l lows :  

D i s t r i b u t i o n  o f  Other than Ful l- Time Permanent Workvears 

Proqram 

2,000 
130 

Developmental programs.................................................................. 

Youth oppo r tun i t y  programs.............................................................. 
Other temporary ......................................................................... 

Total......................................................... '........................ 

2,000 
130 

Wor kyears 

The l e v e l  o f  suppor t  remains cons tan t  f o r  these programs. 

c. Overtime and o ther  compensation ................. 2,078 2,254 2,302 2,332 

58 
41 
31  - 

130 - - 

The increases from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  and from t h e  c u r r e n t  
es t imate  t o  the 1987 budget es t imate  r e f l e c t  a centerwide emphasis on awards f o r  performance and 
p r o d u c t i v i t y  accomplishments. 
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1986 1987 
Cur ren t  Budget 1985 Budget 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  

The f o l l o w i n g  are the  amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice  Ret i rement Fund...................... 8,678 9,302 8,942 9,225 
Employee L i f e  Insurance............................ 285 384 304 314 
Employee Hea l th  Insurance.......................... 3,450 3,484 3,566 3,679 

276 300 300 325 Workmen's Compensation ............................. 
FICA............................................... 383 70 39 6 409 
Medicare........................................... 1,542 1,664 1,575 1,600 
Other.............................................. 9 20 --- --- 

Total............................................ 14,623 15,224 15,083 15,552 

Adjustments t o  C i v i l  Serv ice  Ret i rement and FICA from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  
es t imate  a re  due t o  changes i n  C i v i l  Serv ice  r e t i r e m e n t  law as app l i ed  t o  newly h i r e d  employees. 
inc rease  i n  b e n e f i t s  from the  1986 c u r r e n t  es t imate  t o  t he  1987 budget es t imate  i s  concomitant with s a l a r y  
adjustments f o r  permanent workyears. 

The 

B. Support Costs...................................... 2,007 2,016 2,195 2,479 

443 378 5 70 6 94 1. Trans fe r  o f  personnel  .......................... 
The category i nc l udes  the  reimbursement o f  employees f o r  movement o f  household goods t o  the  

employee's new du t y  s t a t i o n ,  t r a n s f e r  between t r a c k i n g  s t a t i o n s ,  and o the r  r e l o c a t i o n  expenses. 
inc rease  from the  1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  r e f l e c t s  the  cos t s  assoc ia ted wi th a new 
c o n t r a c t  f o r  se rv i ces  t o  a s s i s t  employees i n  permanent change o f  s t a t i o n  moves. The 1987 es t imate  r e f l e c t s  
the  planned l e v e l  o f  t r a n s f e r s  a t  the  a n t i c i p a t e d  cos t  l e v e l s .  

The 

2. Personnel T r a i n i n g  ............................. 1,564 1,638 1,625 1,785 

The personnel  t r a i n i n g  cos t s  a re  based on c u r r e n t  t r a i n i n g  programs and the  need t o  r e o r i e n t  
employees' s k i l l s  i n t o  areas compat ib le  wi th the  needs o f  t h e  c u r r e n t  space program and GSFC's r o l e  i n  t h e  
program. The 1987 es t imate  i s  based on the  p ro jec ted  cos t  f o r  the  c u r r e n t  l e v e l  o f  requirements.  
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1986 1987 
1985 Budget Cur ren t  Budget 

11. TRAVEL............................................ 

A c t u a l  Est imate Es t imate  Es t imate  
*(Thousands o f  Dollars) 

4,458 4,314 4,600 4,900 

Summary o f  Fund Requirements 

A .  Program Travel................................ 3,793 3,830 3,914 4,184 
6 .  S c i e n t i f i c  and Techn ica l  Development Travel... 302 262 320 346 
C. Management and Operat ions Travel.............. 363 222 366 370 

To ta l ,  Travel............................... 4,458 4,314 4,600 4,900 
-- 

Exp lana t ion  o f  Fund Requirements 

A.  Program Travel.................................... 3,793 3 , 830 3,914 4,184 

Program t r a v e l  i s  e s s e n t i a l  t o  t he  accomplishment o f  the  Cente r ' s  miss ion,  p a r t i c u l a r l y  with regard  t o  
t he  Space Science and App l i ca t ions ,  Aeronaut ics  and Space Technology, Track ing and Data A c q u i s i t i o n ,  Space 
T ranspo r ta t i on  System and Space S t a t i o n  programs. I n  these areas, e f f o r t s  w i l l  be devoted t o  per fo rming  
a p p l i c a t i o n s  research, develop ing complex s a t e l l i t e s  and launch systems, managing data process ing systems, 
and c r e a t i n g  s c i e n t i f i c  ins t ruments  f o r  f u r t h e r  research. The inc rease  from the  1986 budget es t imate  t o  t he  
1986 c u r r e n t  est imate r e f l e c t s  an inc rease  f o r  Space S t a t i o n  expenditures. The inc rease  i n  t he  1987 
es t imate  r e f l e c t s  approx imate ly  the same l e v e l  o f  t r a v e l  a t  h igher  a n t i c i p a t e d  t r a v e l  cos t s  and an inc rease  
f o r  Space S t a t i o n  expendi tures.  

B. S c i e n t i f i c  and Technica l  Development Travel...... 302 262 320 346 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rm i t s  employees t o  p a r t i c i p a t e  i n  meet ings and t e c h n i c a l  
seminars with o ther  r ep resen ta t i ves  o f  the  aerospace community. 
b e n e f i t  from exposure t o  t e c h n o l o g i c a l  advances ou t s i de  GSFC, as w e l l  as t o  present  b o t h  accomplishments and 
problems t o  assoc iy tes.  
b e n e f i t  o f  the  government. The inc rease  from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  based 
on the same l e v e l  o f  requi rements as 1985 a c t u a l s  a t  1986 ra tes .  The inc rease  i n  t he  1987 budget est imate 
from the  1986 c u r r e n t  es t imate  r e f l e c t s  r a t e  increases f o r  t he  c u r r e n t  l e v e l  o f  requirements.  

This p a r t i c i p a t i o n  a l lows  personnel  t o  

Many o f  the meet ings a re  working panels  convened t o  so lve  c e r t a i n  problems f o r  the 
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1986 1987 
Budget 1985 Budget Cur ren t  

(Thousands o f  
A c t u a l  Est imate Es t imate  Est imate 

Summary o f  Fund Requirements 

C. Management and Operat ions Travel................. 363 222 366 370 

Management and opera t ions  t r a v e l  i s  used f o r  t he  d i r e c t i o n  and c o o r d i n a t i o n  o f  genera l  management 
mat ters .  I t  inc ludes  t r a v e l  i n  such areas as personnel,  f i n a n c i a l  management, and procurement a c t i v i t i e s ,  
t r a v e l  o f  the  Center top management t o  o ther  NASA Centers and l o c a l  t r a v e l  i n  and around the  Washington 
me t ropo l i t an  area and t o  and from Wallops. The inc rease  from the 1986 budget est imate t o  the  1986 c u r r e n t  
es t imate  r e f l e c t s  a r e v i s e d  number o f  t r i p s  f o r  f a c i l i t i e s  eng ineer ing  suppor t  a t  remote GSFC f a c i l i t i e s ,  
development o f  p r o d u c t i v i t y  i n i t i a t i v e s ,  and r e c r u i t i n g .  
fo r  t he  c u r r e n t  l e v e l  o f  e f f o r t .  

The 1987 budget est imate r e f l e c t s  r a t e  increases 
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1986 1987 
1985 Budget Current Budget 

Actual Estimate Estimate Estimate 
m n d s  of Dollars) 

111. OPERATION OF INSTALLATION........................ 37,565 

Summary of Fund Requirements 

41,590 

24,192 A. F a c i l i t i e s  Services............................ 19,850 

B. Technical Services............................. 5,058 5,999 

C. Management and Operations ...................... 12,657 11,399 

Total ,  Operation of Instal lat ion. . . . . . . . . . . . .  37,565 41,590 

38,471 46,523 

21,368 24,760 

6,009 9,694 

11,094 12,069 

38,471 46,523 

Explanation of Fund Requirements 

Operation o f  i n s t a l l a t i on  provides a broad range of services ,  supplies,  and equipment i n  s u p p o r t  of the 
cen t e r ' s  i n s t i t u t i ona l  a c t i v i t i e s .  These are  divided in to  three major functional areas: 
Services, the cost of renting rea l  property, maintaining and repairing i n s t i t u t i ona l  f a c i l i t i e s  and 
equipment, the cost  o f  custodial  services  and u t i l i t i e s ;  ( 2 )  Technical Services, the cost  o f  automatic data 
processing for management a c t i v i t i e s ,  and the cost  of educational and informational programs; and ( 3 )  
Management and Operations, the cost  o f  administrative communications, t ranspor ta t ion,  medical, s u p p l y ,  and 
re la ted services.  

(1) F a c i l i t i e s  

The decrease from the 1986 budget estimate t o  the 1986 current  estimate is primarily due t o  lower than 
anticipated u t i l i t y  r a t e s ,  support service  contractor wage r a t e s ,  a rephasing of support contractor 
obligation r a t e s ,  and the delay and deferra l  of other a c t i v i t i e s .  The 1987 budget estimate provides for 
projected increases i n  support contractor r a t e s ,  supplies,  materials ,  equipment and u t i l i t y  r a t e s ,  the 
replacement of a c r i t i c a l l y  needed administrat ive computer, and f u l l  year funding for support service 
contracts .  

A. F a c i l i t i e s  Services............................ 19,850 24,192 21,368 24,760 

The Greenbelt f a c i l i t y  is located on a 552-acre main s i t e ,  and on a 554-acre remote s i t e  area w i t h  a 
complex of laboratory and office- type b u i l d i n g s  a s  well as t e s t  f a c i l i t i e s .  T h i s  complex encompasses 2.5 
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m i l l i o n  g r o s s  s q u a r e  f ee t  o f  b u i l d i n g  s p a c e  i n c l u d i n g  34 b u i l d i n g s .  T h i s  p h y s i c a l  p l a n t  s u p p o r t s  an a v e r a g e  
d a i l y  on- cen te r  p o p u l a t i o n  o f  a b o u t  6,000. Many o f  t h e  t e s t  f a c i l i t i e s  are used on s c h e d u l e s  i n v o l v i n g  more 
t h a n  one s h i f t ,  o f t e n  d u r i n g  o f f- peak  h o u r s .  

The Wallops  f a c i l i t y  i n c l u d e s  6,175 acres and a complex o f  f a c i l i t i e s  which main ly  c o n s i s t s  of a r e s e a r c h  
a i r p o r t  and l a u n c h  o p e r a t i o n s  f ac i l i t i e s .  T h i s  complex encompasses  1.1 m i l l i o n  g r o s s  s q u a r e  fee t  o f  
b u i l d i n g  s p a c e  i n c l u d i n g  t h r e e  major  b u i l d i n g s .  Also  i n c l u d e d  are t h r e e  major  t e c h n i c a l  f a c i l i t i e s .  T h i s  
p h y s i c a l  p l a n t  s u p p o r t s  an  a v e r a g e  d a i l y  o n- s i t e  p o p u l a t i o n  o f  a p p r o x i m a t e l y  1,000. 

1986 1987 
1985 Budget  C u r r e n t  Budget 

A c t u a l  Estimate Estimate Estimate 
( T h o u s a n d s  o f  Dollars) 

Summary o f  Fund Requi rements  

1. R e n t a l  o f  Real P r o p e r t y  .......................... 680 695 61  5 694 

2. Maintenance and R e l a t e d  Services. . . . . . . . . . . . . . . . .  4,835 6,780 5,403 6,541 

3. C u s t o d i a l  Services... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4,343 4,773 4,348 4,763 

4. U t i l i t y  Services... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,992 11,944 11,002 12,762 

T o t a l ,  F a c i l i t i e s  Services... . . . . . . . . . . . . . . . . . .  19,850 24,192 21,368 24,760 

E x p l a n a t i o n  o f  Fund Requi rements  

1. R e n t a l  o f  Real P r o p e r t y  ............................ 680 695 615 694 

P r o v i d e s  s p a c e  f o r  p e r s o n n e l  a t  t r a c k i n g  s t a t i o n s  and t h e  Goddard I n s t i t u t e  for Space S t u d i e s  i n  New 
York. The d e c r e a s e  from t h e  1986 budge t  estimate t o  t h e  1986 c u r r e n t  estimate reflects 1985 e x p e r i e n c e  i n  
r e n t a l  payments t o  t h e  G e n e r a l  S e r v i c e s  A d m i n i s t r a t i o n ,  a s  well as c l o s i n g  t h e  C h i l e  t r a c k i n g  s t a t i o n .  
i n c r e a s e  i n  t h e  1987 budge t  estimate reflects GSA rates. 

The 

2. Maintenance and R e l a t e d  Services... . . . . . . . . . . . . . . . .  4,835 6,780 5,403 6,541 

T h i s  a c t i v i t y  i n c l u d e s  g e n e r a l  b u i l d i n g  main tenance  s u c h  as p a i n t i n g ,  i n s p e c t i o n  and m e c h a n i c a l  and 
e lec t r ica l  main tenance .  I t  p r o v i d e s  for ground main tenance  and a l so  i n c l u d e s  s u p p l i e s  and f a c i l i t i e s  
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equipment such as b u i l d i n g  materials ,  e l e c t r i c a l  and e lect ronics  materials ,  general maintenance and 
operating materials .  

The decrease from the 1986 budget estimate to  the 1986 current estimate r e f l e c t s  1985 experience. The 
increase from 1986 t o  1387 r e f l e c t s  anticipated s u p p o r t  service contractor wage r a t e  growth and expected 
increases i n  1987 pr ice  l eve l s  for  supplies,  materials ,  equipment and other contractual  e f fo r t .  

1986 1987 
Budget 1985 Budget Current 

Actual Estimate Estimate Estimate 
( T h o u s a n d s  of 

3. Custodial Services............................. 4,343 4,773 4,348 4,763 

The estimate provides for j a n i t o r i a l ,  plant  secur i ty ,  f i r e  f ighting and ambulance services.  These 
services  include washing and relamping of l i g h t  f ix tu res ,  o f f i c e  cleaning, minor laundry services,  t r ash  
removal, badging of a l l  on-site personnel and v i s i t o r s ,  vehicle iden t i f i ca t ion ,  and f i r e  f ighting.  The 
decrease from the 1986 budget estimate to  the 1986 current  estimate r e f l e c t s  1985 experience and the 
rephasing of support service contract  funding. The increase i n  the 1987 budget estimate is due t o  
anticipated r a t e  changes i n  support service  contracts ,  the provision of adequate secur i ty  and f i r e  
protection,  and the f u l l  year funding of support service  contracts .  

4. U t i l i t y  Services............................... 9,992 11,944 11,002 12,762 

The estimate provides for  maintenance of the u t i l i t y  plant and d i s t r ibu t ion  systems as  well as the 

A t  the Greenbelt f a c i l i t y ,  e l e c t r i c i t y  is purchased from the Potomac Elec t r i c  and Power Company, 
purchase of u t i l i t y  services ,  and supplies,  materials  and equipment required for the maintenance of these 
systems. 
natura l  gas from the Washington Gas Light Company, and fuel  o i l  from a loca l  supplier .  
service  is provided by the Washington Suburban Sanitary Commission. 
e l e c t r i c i t y  and fuel  o i l .  The decrease from the 1986 budget estimate t o  t h e  1986 current  estimate and t h e  
increase from the 1986 current  estimate t o  the 1987 budget estimate r e f l e c t s  the anticipated u t i l i t y  r a t e  
increases and the consumption projections from 1985 experience. 

Water and sewage 
The purchased u t i l i t i e s  a t  Wallops are  

RPM 5-22 



1986 1987 
Budget 1985 Budget Cur ren t  

m n d s  o f  
A c t u a l  Es t imate  Est imate Est imate 

B. Technica l  Services................................. 5,058 5,999 6,009 9,694 

Summary o f  Fund Requirements 

1. Automatic Data Process ing ...................... 4,228 5,065 5,138 8,788 

a. Equipment .................................. 800 1,306 1,115 4,373 
b. Operat ions ................................. 3,428 3,759 4,023 4,415 

646 - - 676 676 - 595 2. S c i e n t i f i c  and Technica l  Information........... - 
a. L i b r a r y  .................................... 31 44 45 47 
b. Educat ion and Information.................. 564 63 2 63 1 599 

3. Shop Support Services.......................... 235 258 195 260 

To ta l ,  Techn ica l  Services.................... L 5 058 5,999 6,009 9,694 

Exp lana t ion  o f  Fund Requirements 

1. Automatic Data Processing ........................ 4,228 5,065 5,138 8,788 

Th is  funding p rov ides  f o r  the  hardware, system software, maintenance, and programming and ope ra t i ons  
suppor t  necessary t o  supply  management wi th accurate and t i m e l y  i n fo rma t i on .  The systems supported i n c l u d e  
i n s t i t u t i o n a l  management, f i nance  and account ing, procurement and personnel  management. The inc rease  i n  
t he  1986 c u r r e n t  est imate from the  1986 budget est imate p rov ides  a d d i t i o n a l  c o n t r a c t  suppor t  t o  upgrade the  
account ing system and a r e v i s e d  es t imate  o f  wage ra tes .  
o f  a c r i t i c a l l y  needed a d m i n i s t r a t i v e  computer which w i l l  be capable of hand l ing  c u r r e n t  and f u t u r e  demands 
f o r  o n l i n e  systems and rea l- t ime  i n fo rma t i on ,  as w e l l  as suppor t  c o n t r a c t s  a t  a n t i c i p a t e d  wage r a t e  l e v e l s .  

The 1987 budget es t imate  i nc l udes  t he  replacement 
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1986 1987 
1985  Budget C u r r e n t  Budget 

Actual Estimate Estimate Estimate 
( T h o u s a n d s  of  'Dollars) 

2. S c i e n t i f i c  and T e c h n i c a l  In format ion . . . . . . . . . . . . .  5 95 676 676 646 

These f u n d s  p r o v i d e  f o r  a p u b l i c  a f f a i r s  e d u c a t i o n a l  and i n f o r m a t i o n  program, and s u p p o r t  t o  t h e  
c e n t e r  i n  t h e  p r o v i s i o n  o f  v a r i o u s  s c i e n t i f i c  and t e c h n i c a l  i n f o r m a t i o n  services. 
p r o v i d e s  f o r  e x h i b i t  management and r e f u r b i s h m e n t ,  d e m o n s t r a t i o n  models ,  workshops and sympos ia ,  and 
e d u c a t i o n  and i n f o r m a t i o n  materials. The c e n t e r  is making a c o n c e r t e d  e f f o r t  t o  v i t a l i z e  its o u t r e a c h  t o  
t h e  community. I n  1985 ,  f u n d s  s u p p l i e d  equipment  f o r  t h e  b r i e f i n g  room which h a s  been used f o r  p r e s s  
b r i e f i n g s  d u r i n g  s h u t t l e  l a u n c h e s  and f o r  b r i e f i n g s  and d i s c u s s i o n s  w i th  l o c a l  e d u c a t o r s .  
w i l l  be u t i l i z e d  t o  a g r e a t e r  e x t e n t  d u r i n g  and f o l l o w i n g  t h e  Hubble Space Te l e scope  m i s s i o n .  I n  1986 and 
1987 ,  t h e  c e n t e r  p l a n s  t o  r e n o v a t e  t h e  e x h i b i t s  i n  t h e  G r e e n b e l t  v i s i t o r s  c e n t e r  t o  p r o v i d e  a comprehens ive  
and p a r t i c i p a t i v e  v iew of  t h e  s p a c e  program a t  GSFC. 

T h i s  estimate a l s o  

The b r i e f i n g  room 

3. Shop Suppor t  Serv ices . . . . . . . . . . . . . . . . . . . . . . . . . .  235 258 195  2 60 

Suppor t  is g i v e n  i n  t h e  areas o f  safe ty ,  f i re  p r o t e c t i o n  system main tenance  and r e l a t e d  s u p p l i e s  and 
equipment .  Eng inee r ing  and f a b r i c a t i o n  s u p p o r t  f o r  f a c i l i t y  p l a n n i n g  and a l t e r a t i o n  and safe ty ,  
r e l i a b i l i t y ,  and q u a l i t y  a s s u r a n c e  r e q u i r e m e n t s  and o t h e r  t e c h n i c a l  services are i n c l u d e d  i n  t h i s  
c a t e g o r y .  
p u r c h a s e s  o f  a u d i o  v i s u a l  and f i r e  warning system equipment  u n t i l  1987 .  

The d e c r e a s e  from t h e  1986 budge t  estimate t o  t h e  1986 c u r r e n t  estimate r e f l e c t s  t h e  d e f e r r a l  o f  

C. Management and O p e r a t i o n s  .......................... 12 ,657  11 ,399  11 ,094  12 ,069  

Summary o f  Fund Requi rements  

1. A d m i n i s t r a t i v e  Communications. . . . . . . . . . . . . . . . . .  4 , 845  4,815 5 ,198  4 ,627  

2. P r i n t i n g  and Rep roduc t i on  ...................... 5 70 6 1  69  

3. T r a n s p o r t a t i o n  ................................. 1 ,326  2 ,628  1 , 3 0 3  1 , 6 3 3  

4. I n s t a l l a t i o n  Common Serv ices . . . . . . . . . . . . . . . . . . .  6 , 481  3 ,886  4 ,532  5 ,740  

T o t a l ,  Management and O p e r a t i o n s .  ............ 12,657  1 1 , 3 9 9  11 ,094  12 ,069  
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1986 1987 
1985 Budset Cur ren t  Budqet 

A c t u a l  E s t i i a t e  Es t imate  Est imate 
' m n d s  o f  Dollars) 

Exp lana t ion  o f  Fund Requirements 

1. Admin i s t r a t i ve  Communications.................... 4,845 4,815 5,198 4,627 

These funds suppor t  l o c a l  te lephone serv ice ,  l o n g  d is tance  s e r v i c e  and o ther  a d m i n i s t r a t i v e  
communications. Cost inc rease  from the  1986 budget est imate t o  the 1986 c u r r e n t  es t imate  i s  due t o  a 
p r o j e c t e d  increase i n  Federa l  Telecommunications System (FTS) charges. I n  1986, t he  cen te r  i s  i n s t a l l i n g  
i t s  own i n te r connec t  phone system from which we a n t i c i p a t e  annual cos t  sav ings beginn ing i n  1987 due t o  
reduced charges f o r  leased l i n e s  and system maintenance. 

2. P r i n t i n g  and Reproduct ion ........................ 5 70 61  69 

This category covers t he  cos t s  assoc ia ted  wi th t h e  maintenance o f  a d m i n i s t r a t i v e  cop ie r s  across t h e  
cen te r .  
a n t i c i p a t e d  cos t  f o r  centerwide maintenance se rv i ce  agreements. The inc rease  i n  t h e  1987 budget es t imate  i s  
f o r  a n t i c i p a t e d  r a t e  increases i n  the  maintenance agreements. 

The p ro jec ted  decrease from the 1986 budget es t imate  t o  the  1986 c u r r e n t  est imate r e f l e c t s  

3. T ranspo r ta t i on  ................................... 1,326 2,628 1,303 1,633 

Th is  funding p rov ides  f o r  the  ope ra t i on  and maintenance o f  an a d m i n i s t r a t i v e  a i r c r a f t ,  purchase o f  
replacement veh ic les ,  t he  maintenance and r e p a i r  o f  the  i n s t a l l a t i o n ' s  v e h i c l e  f l e e t ,  f u e l  and supp l i es  
assoc ia ted with the  ope ra t i ons  o f  the  veh ic les ,  and s p e c i a l  v e h i c l e  r e n t a l .  The decrease from the  1986 
budget es t imate  r e f l e c t s  the  r e c l a s s i f i c a t i o n  o f  c o n t r a c t  workyears assoc ia ted wi th l o g i s t i c s  t o  t h e  
i n s t a l l a t i o n  common se rv i ces  sub func t ion .  The increase i n  the  1987 budget est imate r e f l e c t s  a n t i c i p a t e d  
suppor t  c o n t r a c t o r  wage r a t e s  and p r i c e  l e v e l s  f o r  o the r  goods and se rv i ces  i n  a d d i t i o n  t o  t h e  overhaul  o f  
t he  engine o f  a K ing  A i r  a d m i n i s t r a t i v e  a i r c r a f t .  

4. I n s t a l l a t i o n  Common Services..................... 6,481 3,886 4,532 5,740 

This a c t i v i t y  suppor ts  cen te r  management and s t a f f  a c t i v i t i e s ,  p rov ides  medica l  se rv ices ,  and covers 
va r i ous  i n s t a l l a t i o n  suppor t  se rv ices .  Funding p rov ides  f o r  cos t s  o f :  pa ten t  searches and app l i ca t i ons ;  
ma te r i a l s ,  equipment maintenance (m ic ro f i lm ,  s p e c i a l  t y p e w r i t e r s ,  etc.)  f o r  s t a f f  o f f i c e s ;  ope ra t i on  o f  t he  
GSFC on- s i te  h e a l t h  un i t  and medica l  se rv i ces  f o r  t he  Goddard I n s t i t u t e  f o r  Space S tud ies  employees i n  New 
York; and emergency care  on- si te ,  annual p h y s i c a l  exams f o r  Goddard employees, f i t n e s s  programs, 
immunizat ions and counsel ing. Annual p h y s i c a l  exams a re  p rov ided  f o r  approx imate ly  3,600 employees a t  the  
center .  The necessary suppl ies,  ma te r i a l s ,  and equipment for  ope ra t i on  o f  the  h e a l t h  un i t  a re  inc luded.  
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This ca tegory  a l so  p rov ides  funding for  pack ing and c r a t i n g ;  r i g g i n g  equipment f o r  shipment; s torage and 
warehousing; and moving and haul ing.  
r e f l e c t s  the  r e c l a s s i f i c a t i o n  of c o n t r a c t  workyears assoc ia ted wi th the l o g i s t i c s  sub func t ion  from the  
t r a n s p o r t a t i o n  subfunct ion and the  rephasing o f  suppor t  s e r v i c e  c o n t r a c t  o b l i g a t i o n s  p lans.  
from the  1986 c u r r e n t  es t imate  t o  the 1987 budget es t imate  r e f l e c t s  a n t i c i p a t e d  suppor t  s e r v i c e  c o n t r a c t o r  
wage ra tes ,  expected 1987 p r i c e  l e v e l s  f o r  supp l ies ,  ma te r i a l s ,  equipment and o ther  c o n t r a c t u a l  e f f o r t ,  and 
the f u l l  year funding of suppor t  s e r v i c e  con t rac t s .  

The change from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  

The inc rease  
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RESEARCH AND PROGRAM MNAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

AHES RESEARCH CENTER 

DESCRIPTION 

Es tab l i shed  i n  1940, Ames Research Center (ARC) operates a t  two l oca t i ons .  The Ames M o f f e t t  l o c a t i o n  i s  
on 423.5 acres a t  the southern end o f  San Franc isco Bay on l and  cont iguous t o  the  U.S. Naval A i r  S ta t i on ,  
M o f f e t t  F i e l d ,  C a l i f o r n i a .  C e r t a i n  f a c i l i t i e s ,  such as the  u t i l i t i e s  and a i r f i e l d  runways, a re  used j o i n t l y  
by NASA and the  Department o f  the  Navy. Also housed a t  t h i s  l o c a t i o n  i s  t he  U.S. Army A v i a t i o n  Research and 
Technology A c t i v i t y .  The c a p i t a l  investment  a t  Ames M o f f e t t ,  i n c l u d i n g  f i x e d  assets  i n  progress and 
con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  l oca t i ons ,  as o f  September 30, 1985, was $730,293,000. 

The Ames Dryden F l i g h t  Research F a c i l i t y  (DFRF) i s  65 a i r  m i l e s  no r theas t  o f  Los Angeles. 
l o c a t e d  a t  the  n o r t h  end o f  Edwards A i r  Force Base on 521 acres o f  l a n d  under a pe rm i t  from the  A i r  Force. 
The t o t a l  c a p i t a l  investment a t  DFRF, i n c l u d i n g  f i x e d  assets  i n  progress and con t rac to r- he ld  f a c i l i t i e s  a t  
va r i ous  l o c a t i o n s ,  as o f  September 30, 1985, was $125,158,000. 

Ames Dryden i s  

CENTER ROLES AND MISSIONS 

The programs a t  Ames i n v o l v e  research and development i n  the  f i e l d s  o f  aeronaut ics ,  l i f e  sciences, space 
sc iences and app l i ca t i ons ,  and space technology, as w e l l  as use f o r  n a t i o n a l  needs o f  the new sc ience and 
technology growing from the  aerospace program. S p e c i f i c a l l y ,  t he  Cen te r ' s  major program r e s p o n s i b i l i t i e s  
a re  concentrated in:  t h e o r e t i c a l  and exper imenta l  f l u i d  mechanics and aerodynamics, r o t o r c r a f t  technology, 
p o w e r e d- l i f t  technology, h i g h  performance a i r c r a f t  technology, f l i g h t  s imu la t ion ,  f l i g h t  research, 
computat ional  f l u i d  dynamics, f l u i d  and thermal  phys ics,  space sciences, a i rborne.  sciences and app l i ca t i ons ,  
c o n t r o l s  and guidance, human fac to r s ,  space b i o l o g y  and medicine, and ground and f l i g h t  p r o j e c t s  i n  suppor t  
o f  aeronaut i cs  and space technology. I n  a d d i t i o n  t o  these major program r e s p o n s i b i l i t i e s ,  the  Center 
p rov ides  major suppor t  f o r  m i l i t a r y  programs. The p r i n c i p a l  and suppo r t i ng  r o l e s  are: 

PRINCIPAL 

Fundamental Aerodynamics - advance the  genera l  s t a t e  o f  t he  a r t ,  b o t h  t h e o r e t i c a l  and exper imental .  

R o t o r c r a f t  Technology - advance the  t o o l s  o f  h e l i c o p t e r  performance a n a l y s i s  and design, and develop a 
technology base f o r  improv ing e f f i c i e n c y ,  sa fe ty ,  performance and env i ronmenta l  a c c e p t a b i l i t y .  
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Low-Speed Veh i c l e  Systems - conduct research i n  t he  s h o r t  and v e r t i c a l  t a k e o f f  and l and ing  area with 
emphasis on advanced r o t o r c r a f t  technology and systems. 

Computat ional  F l u i d  Dynamics - advance the  s t a t e  o f  the  a r t  through the  d e f i n i t i o n  o f  new systems, bo th  
hardware and sof tware,  and apply  these advances t o  ae ronau t i ca l  and o ther  r e l a t e d  areas. 

Ae ronau t i ca l  F l i g h t  Research - conduct f l i g h t  research us ing  a i r c r a f t  as t e s t  f a c i l i t i e s  and conduct 
f l i g h t  research programs o f  advanced aerospace v e h i c l e  concepts. 

F l i g h t  Test Techniques - i n v e s t i g a t e  and develop new f l i g h t  t e s t  techniques t o  improve the  c a p a b i l i t y  o f  
conduct ing f l i g h t  research. 

F l i g h t  I ns t rumen ta t i on  Development - d i r e c t  the  development o f  new methods and equipment f o r  f l i g h t  
measurements. 

Guidance and Con t ro l  - conduct t h e o r e t i c a l  i n v e s t i g a t i o n ,  s i m u l a t i o n  and f l i g h t  research eva lua t i on  o f  new 
and i n n o v a t i v e  concepts i n  r o t o r c r a f t  and p o w e r - l i f t  a i r c r a f t  f l i g h t  c o n t r o l  t o  v a l i d a t e  des ign methods and 
v e r i f y  system performance i n  t he  f l i g h t  environment. 

Human-Vehicle I n t e r a c t i o n s  - advance t he  s ta te- o f- the- a r t  through the  s tudy of man-machine and o ther  human 
f a c t o r  i n t e r a c t i o n s  and cons ide ra t i ons  i n v o l v e d  i n  a i r c r a f t  operat ions.  

High-speed A i r c r a f t  - conduct f l i g h t  research on advanced m i l i t a r y  con f i gu ra t i ons  and demonstrate the  
p o t e n t i a l  f o r  improved a i r c r a f t  performance through the  i n t e g r a t i o n  o f  a i r c r a f t  systems. 

A i r c r a f t  Automation - develop a technology base f o r  automated a i r c r a f t  by conduct ing research i n  the  
i n t e g r a t i o n  of a r t i f i c i a l  i n t e l l i g e n c e ,  c o n t r o l s  and human fac to r s .  

Shor t  Takeof f  and V e r t i c a l  Landing (STOVL) Technology - develop a technology base f o r  m i l i t a r y  STOVL 
systems i n  suppor t  o f  Department o f  Defense missions. 

M a t e r i a l s  and S t ruc tu res  - conduct t e s t s  t o  inc rease  the understanding o f  s t r u c t u r a l  responses t o  
aerodynamic heat ing,  with p a r t i c u l a r  emphasis on h i g h  temperature space or hypersonic  v e h i c l e  s t r uc tu res .  

F l i g h t  S imu la t ion  - improve the  s t a t e  o f  the  a r t  t o  pe rm i t  more e f f e c t i v e  use o f  s imu la to r s  i n  a i r c r a f t  
des ign and v a l i d a t i o n - o f - f l i g h t  s imu la t ion ;  p rov ide  suppor t  t o  NASA and o the r  government agencies'  
development and f l i g h t  programs. 
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M i l i t a r y  and FAA Aeronaut ics  - p rov ide  f a c i l i t i e s  and t e c h n i c a l  suppor t  t o  m i l i t a r y  and c i v i l  a v i a t i o n  i n  
areas c o n s i s t e n t  wi th other  Ames aeronaut i cs  r o l e s  and unique c a p a b i l i t i e s .  

Transatmospheric Research and Technoloqy - combine aeronaut i cs  and space d i s c i p l i n e s  t o  p rov ide  the 
technology f o r  a f u t u r e  c l a s s  o f  v e h i c l e s  capable o f  f l i g h t  t o  o r b i t  and/or hypersonic  c ru i se .  

A i rborne  Research and A p p l i c a t i o n s  - conduct a i r bo rne  research and a p p l i c a t i o n s  experiments by ope ra t i ng  
inst rumented j e t  a i r c r a f t .  

I n f o r m a t i o n  Sciences - advance the  n a t i o n ' s  automation c a p a b i l i t i e s  by focus ing research e f f o r t s  on the  
technology development f o r  suppor t  o f  space s t a t i o n ,  p l ane ta ry ,  a s t r o p h y s i c a l  and ae ronau t i ca l  missions, and 
commercial use o f  space. 

F l u i d  and Thermal Phys ics - develop therma l  a n a l y s i s  methods and thermal  p r o t e c t i o n  systems r e q u i r e d  f o r  
aerospace p lanes and o r b i t a l  t r a n s f e r  veh i c l es ,  i n c l u d i n g  probe development f o r  the G a l i l e o  miss ion.  

P lane ta ry  M iss ion  Operat ions and Data Ana lys is  - conduct m iss ion  opera t ions  and data a n a l y s i s  suppor t  f o r  
the  Pioneer s e r i e s  o f  missions. 

Phys ics and Astronomy - conduct research i n  i n f r a r e d  astronomy, atmospheric phys ics,  and as t rophys ics  t o  
c o n t r i b u t e  t o  bas ic  understanding o f  t he  p l a n e t  Ear th .  

L i f e  Sciences: 

L i f e  Support Systems - develop advanced technology f o r  spacecra f t  l i f e  suppor t  systems and p r o t e c t i v e  
sys tems . 

L i f e  Sciences Space f l i gh t  Experiments - develop, manage and operate s p a c e f l i g h t  experiments i n  the l i f e  
sciences, p a r t i c u l a r l y  those i n v o l v i n g  non-human species, and p rov ide  i n f o r m a t i o n  app l i cab le  t o  s o l v i n g  
space medicine problems. 

Space B io l ogy  - u t i l i z e  the  unique environment o f  space t o  expand our understanding o f  bas i c  b i o l o g i c a l  
phenomena. 

B iomedica l  Research - understand and amel io ra te  b iomedica l  problems experienced by man du r i ng  and 
f o l l o w i n g  s p a c e f l i g h t .  

L i f e  i n  the  Universe - p rov ide  understanding of the o r i g i n ,  evo lu t i on ,  na tu re  and d i s t r i b u t i o n  o f  l i f e  i n  
the un iverse  and understand i t s  i n t e r a c t i o n  wi th the  t e r r e s t r i a l  environment. 
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SUPPORTING 

Space T ranspo r ta t i on  System - p rov ide  pr ime and cont ingency l and ing  suppor t  t o  the Space T ranspo r ta t i on  
System. 

Advanced Turboprop - Conduct research and technology e f f o r t s  i n c l u d i n g  wind t unne l  and f l i g h t  t e s t s  t o  
suppor t  NASA 's  e f f o r t s  i n  advanced turboprop technology. 
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S U W R Y  OF RESOURCES REQUIREMENTS 

Funding P lan  by Func t ion  

1985 
Ac tua l  

I. Personnel and Related Costs.............. 93,439 

11. Travel................................... 2,513 

111. Operat ion o f  I n s t a l l a t i o n  ............... 24,338 

A. F a c i l i t i e s  Serv ices ................. (11,796) 

B. Technica l  Serv ices .................. (3,944) 

C. Management and Operat ions ........... (8,598 ) 

To ta l ,  fund requirements ......... 120,290 

1986 
Budget Cur ren t  

Est imate Est imate 
m n d s  o f  Dollars) 

93,756 94,564 

2,720 2,717 

31,516 27,417 

(18,757 ) (15,861 

( 4,924 ) ( 3,721 

(7,835) (7,835) 

127,992 124,698 

1987 
Budget 
Es t imate  

96,698 

2,983 

34,232 

(21,820 1 

(4,186 ) 

(8,226) 

133,913 
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D i s t r i b u t i o n  o f  Permanent C i v i l  Serv ice Workyears 

1987 
Budget 
Es t imate  

1. 458 

1986 
Budget Cur ren t  

Es t imate  Est imate 

1. 444 1. 458 

1985 
Ac tua l  

1.459 RESEARCH AND DEVELOPMENT .......................... 
12  . 14 11 . . 11 . Space S t a t i o n  ................................... 

340 
107 
. 333 

111 
. 336 

105 
. 336 

105 
. Space Science and A p p l i c a t i o n s  .................. 

Physics and astronomy ......................... 
L i f e  sciences ................................. 
Space a p p l i c a t i o n s  ............................ Plane ta ry  e x p l o r a t i o n  ......................... 132 

54 
47 

127 133 
47 47 
48 51 

133 
47 
51 

4 
2 
2 

. 4 5 
3 2 
2 2 

. . 4 
2 
2 

. Commercial Programs ............................. 
Technology U t i l i z a t i o n  .......................... 
Commercial Use o f  Space ......................... 
Aeronaut ics  and Space Technology ................ 

Aeronau t i ca l  Research and Technology .......... 
Transatmospheric Research and Technology ...... 
Space Research and Technology ................. 

1. 103 
953 

150 
.. 

L 1 092 1. 107 
958 953 

1. 107 
919 
50 

138 
.. 

134 
.. 

154 

75 . 71 . 75 . 71 . SPACE FLIGHT. CONTROL AN) DATA CMUVICATIONS ..... 
Space T ranspo r ta t i on  Operat ions ................. 
Space and Ground Network Communications 

and Data Systems .............................. 
40 40 36 36 

35 35 35 35 

Subto ta l .  d i r e c t  workyears .................. 1. 529 1. 534 1. 519 1. 529 

500 - 482 CENTER MANAGEMENT AND OPERATIONS .................. 510 500 

To ta l .  permanent workyears ...................... 
Other than f u l l - t i m e  ............................ 2. 044 

128 
2. 029 

115 
2. 029 

115 
2. 001 

113 

To ta l .  workyears .............................. 2. 114 2. 144 2. 144 
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RESEARCH AND DEVELOPMENT 

PROGRAM DESCRIPTION 

Permanent C i v i l  
Serv ice  Workyears 

SPACE STATION. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 

Space S t a t i o n  e f f o r t s  w i l l  c o n s i s t  o f  d e f i n i t i o n  and i n t e g r a t i o n  s t u d i e s  and advanced technology 
development a c t i v i t i e s  wi th s p e c i a l  emphasis on p l a n t  and animal l i f e  sciences experiments and equipment, 
human f a c t o r s  des ign c r i t e r i a ,  and i n f o r m a t i o n  sc iences and suppor t  f unc t i ons .  

PHYSICS AND ASTRONOMY ................................................................ 10 5 

I n  1987, the  c i v i l  s e r v i c e  personnel  w i l l  p rov ide  suppor t  f o r  the  a i r bo rne  astronomy program, which 
i nc l udes  a C-141 a i r c r a f t ,  t he  Kuiper  A i rborne  Observatory, and a Lear J e t  a i r c r a f t ,  which a re  operated by 
Ames as f l y i n g  ast ronomica l  obse rva to r i es  w i t h  t he  b u l k  o f  t he  observ ing accomplished by va r i ous  u n i v e r s i t y  
research teams. These f a c i l i t i e s  a re  supported through in-house research i n  astronomy and as t rophys ics  and 
wi th in-house c a p a b i l i t y  t o  operate research a i r c r a f t .  
a i r c r a f t ,  i n c l u d i n g  two U-ZC's, an ER-2, and a C-130, some o f  which serve as unique n a t i o n a l  and 
i n t e r n a t i o n a l  f a c i l i t i e s  f o r  research i n  astronomy, geophysics, meteorology, and E a r t h  resources; o the rs  
acqu i re  data f o r  remote sensing p r o j e c t s  and p rov ide  a mechanism f o r  i n t e g r a t i o n  o f  spaceborne, a i rborne ,  
and ground-based da ta  a c q u i s i t i o n  and process ing systems. 
p rov ided  by a s o p h i s t i c a t e d  l a b o r a t o r y  e f f o r t  i n  spectroscopy and dust  phys ics.  

The Center c o n t r o l s  a v a r i e t y  o f  o the r  o p e r a t i o n a l  

Support f o r  t he  astronomy program i s  a l s o  

I n f r a r e d  astronomy observa t ion  from space p l a t f o r m s  avoids obscura t ion  caused by the E a r t h ' s  atmosphere. 
Ames has the  r e s p o n s i b i l i t y  f o r  d e f i n i t i o n  and development o f  ins t ruments  t o  accomplish these observat ions,  
which have i nc l uded  such developments as the te lescope p o r t i o n  o f  the  I n f r a r e d  Ast ronomica l  S a t e l l i t e ,  
launched i n  e a r l y  1983; d e f i n i t i o n  o f  the Space I n f r a r e d  Telescope F a c i l i t y  and d e f i n i t i o n  s t u d i e s  o f  
ins t ruments  t o  be used on p o t e n t i a l  f r e e  f l y e r s  i n  space. 

Ames has an a c t i v e  program o f  l abo ra to r y ,  t h e o r e t i c a l  and computat ional  s t ud ies  t o  develop the  bas ic  
a s t r o p h y s i c a l  model ing concepts, t o  o b t a i n  the  necessary p h y s i c a l  data,  t o  i n t e r p r e t  the  i n f r a r e d  
as t ronomica l  observat ions,  and t o  support  the development o f  improved s c i e n t i f i c  ins t rument  concepts f o r  use 
on a i r c r a f t  and spacecra f t .  
systems; and t o  i n y e s t i g a t e  g a l a c t i c  and e x t r a g a l a c t i c  ob jec t s  through t he  unique i n s i g h t s  t o  be gained by 
i n f r a r e d  observa t ions  o f  these a s t r o p h y s i c a l  systems. 

This program's o b j e c t i v e s  are t o  i n v e s t i g a t e  the  na tu re  and e v o l u t i o n  o f  s o l a r  
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P er man en  t Civ i 1 
S e r v  ice Workyears  

LIFE SCIENCES......................................................................... 133 

I n  1987 ,  t h e  c i v i l  service p e r s o n n e l  w i l l  c o n t i n u e  t o  be i n v o l v e d  i n  r e s e a r c h ,  hardware  development ,  and 
program management r e l a t e d  t o  mee t ing  program m i l e s t o n e s  i n  t h e  areas o f  u n d e r s t a n d i n g  t h e  effects  o f  s p a c e  
f l i g h t  on humans and o t h e r  l i f e  forms,  managing non-human b i o l o g i c a l  e x p e r i m e n t s  i n  s p a c e ,  and u n d e r s t a n d i n g  
t h e  o r i g i n ,  e v o l u t i o n ,  and d i s t r i b u t i o n  o f  l i f e  and l i f e - r e l a t e d  c h e m i c a l s  on E a r t h  and e l s e w h e r e  i n  t h e  
u n i v e r s e .  

B iomed ica l  r e s e a r c h  w i l l  be conduc ted  t o  i n v e s t i g a t e  t h e  effects  of s p a c e  f l i g h t  on humans. S p e c i f i c a l l y ,  
c a u s e s  and p o t e n t i a l  c o u n t e r m e a s u r e s  f o r  n e u r o p h y s i o l o g i c a l ,  m u s c u l o- s k e l e t a l ,  and c a r d i o v a s c u l a r  changes  
obse rved  d u r i n g  and immedia t e ly  f o l l o w i n g  s p a c e  f l i g h t  w i l l  c o n t i n u e  t o  be s t u d i e d .  Ground-based s p a c e  
f l i g h t  s i m u l a t i o n s  and a c t u a l  f l i g h t  e x p e r i m e n t s  w i t h  humans and a n i m a l s  w i l l  c o n t i n u e  t o  be per formed t o  
p r o v i d e  a b a s i s  f o r  u n d e r s t a n d i n g  why and how b i o l o g i c a l  s y s t e m s  are a f f e c t e d  by s p a c e  f l i g h t .  

S p a c e l a b  Life S c i e n c e s  - 1 (SLS-l) ,  NASA's f i rs t  d e d i c a t e d  l i f e  sciences m i s s i o n ,  w i l l  be l aunched  i n  
e a r l y  1987.  Dur ing  t h i s  m i s s i o n  Ames w i l l  t e s t  a small mass measur ing  d e v i c e ,  a r o d e n t  cage  and t h e  G e n e r a l  
Pu rpose  Work S t a t i o n  which w i l l  p e r m i t  t h e  h a n d l i n g  o f  t i s s u e s  and f l u i d s  i n  z e r o  g r a v i t y .  Ames w i l l  a l s o  
p a r t i c i p a t e  i n  t h e  I n t e r n a t i o n a l  M i c r o g r a v i t y  L a b o r a t o r y  - 1 (IML-11, a m i s s i o n  which w i l l  c o n t a i n  f o u r  
Ames-developed e x p e r i m e n t s ,  one p l a n t  s t u d y  and t h r e e  t o  be housed i n  t h e  ESA- buil t  B io rack .  I n  a d d i t i o n  t o  
t h e  ac tual  l a u n c h e s ,  Ames w i l l  c o n t i n u e  t h e  development and i n t e g r a t i o n  o f  e x p e r i m e n t s  f o r  t h e  SLS-2 and t h e  
Space lab - J  m i s s i o n s  s c h e d u l e d  f o r  1988.  

Resea rch  i n t o  t h e  o r i g i n  and d i s t r i b u t i o n  o f  l i f e  and l i f e - r e l a t e d  m o l e c u l e s  w i l l  a l s o  be c o n t i n u e d  
t h r o u g h  a n a l y s e s  o f  b i o c h e m i c a l  pathways i n  l i v i n g  systems, and a n a l y s e s  o f  chemica l  abundances  i n  
P recambr ian  d e p o s i t s  by t h e  u s e  o f  an u l t r a s e n s i t i v e  s t a b l e  i s o t o p e  measur ing  system and s t u d i e s  o f  t h e  
i n t e r a c t i o n s  o f  known p o l y p e p t i d e s  and DNA segments .  Resea rch  e f fo r t s  i n  t h e  o r i g i n  and d i s t r i b u t i o n  o f  
b i o g e n i c  e l e m e n t s  w i l l  i n c r e a s e .  Cometary p a r t i c l e s  c o l l e c t e d  by U-2 a i r c ra f t  w i l l  be ana lyzed  f o r  ca rbon  
abundance ,  phase ,  and m o l e c u l a r  i d e n t i f i c a t i o n .  

The Ecosys tems S c i e n c e  and Technology Program w i l l  c o n t i n u e  t o  enhance  t h e  u n d e r s t a n d i n g  o f  t h e  b i o l o g i c a l  
P r o g r e s s  w i l l  be a c h i e v e d  t h r o u g h  a s p e c t s  o f  g l o b a l  c o n d i t i o n s  and b iogeochemica l  p r o c e s s e s  on E a r t h .  

i n v e s t i g a t i o n s  i n  remote s e n s i n g  s c i e n c e  and advanced s e n s o r  t e c h n o l o g y ;  d i s c i p l i n a r y  r e s e a r c h  i n  areas o f  
p l a n t  stress, h y d r o l o g i c  c y c l e s ,  and fo res t  b iomass  d e t e r m i n a t i o n s .  I n t e r d i s c i p l i n a r y  r e s e a r c h  w i l l  i n c l u d e  
b iogeochemica l  c y c l e s  and ecosys tem d i s t u r b a n c e s .  These l a t t e r  two r e s e a r c h  areas i n v o l v e  n o t  o n l y  remote 
s e n s i n g ,  b u t  t h e o r e t i c a l  and e x p e r i m e n t a l  work w i t h i n  t h e  d i s c i p l i n e s  o f  ( 1 )  b i o l o g y ,  ( 2 )  b i o c h e m i s t r y ,  
( 3 )  a t m o s p h e r i c  s c i e n c e ,  (4)  g e o c h e m i s t r y ,  and (5)  s p e c t r o s c o p y .  
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PLANETARY EXPLORATION ................................................................ 47 

A c o n t i n u i n g  s e r i e s  o f  p r o j e c t  management a c t i v i t i e s ,  backed by t he  s c i e n t i f i c  expe r t i se  o f  p r i n c i p a l  
i n v e s t i g a t o r s  from Ames, o ther  NASA Centers and the  u n i v e r s i t y  community, w i l l  be cont inued i n  1987 t o  
aecomplish the  ongoing programs i n  p l a n e t a r y  exp lo ra t i on .  
program serves bo th  t o  ma in ta i n  t he  Cen te r ' s  s c i e n t i f i c  and t echno log i ca l  expe r t i se  and t o  p rov ide  t he  
s t imu lus  and d e f i n i t i o n  f o r  new p l a n e t a r y  research. 

An in-house suppor t ing  research and technology 

I n  1987, t he  c i v i l  s e r v i c e  personnel  w i l l  con t inue  t o  p rov ide  p r o j e c t  management and s c i e n t i f i c  suppor t  
f o r  P ioneers 6 through 9, a s e r i e s  or spacec ra f t  e x p l o r i n g  the  phys ics  o f  the  i n t e r p l a n e t a r y  medium and 
p r o v i d i n g  ongoing data on the  plasma i n  which t he  Ea r th  i s  immersed; P ioneers 10 and 11, two spacecra f t  t h a t  
made c l ose  approaches t o  the  p l a n e t  J u p i t e r  t o  study t he  p l a n e t  and i t s  magnetic f i e l d ;  Pioneer Venus 
O r b i t e r  which i s  s t i l l  t a k i n g  da ta  a t  Venus and which w i l l  examine H a l l e y ' s  Comet i n  the  UV du r i ng  
p e r i h e l i o n  passage; and the  G a l i l e o  Probe which w i l l  i n v e s t i g a t e  the  atmosphere o f  J u p i t e r  and i t s  
environment. 

Ames researchers a re  p l a y i n g  a key r o l e  i n  these missions. Ames s c i e n t i s t s  are respons ib le ,  as p r i n c i p a l  
i n v e s t i g a t o r s ,  f o r  measuring the  c h a r a c t e r i s t i c s  o f  the  s o l a r  wind i n  the  i n t e r p l a n e t a r y  space and near 
J u p i t e r  and Saturn; measuring the atmospheric s t r u c t u r e s  on Mars, Venus and J u p i t e r ;  measuring atmospheric 
r a d i a t i o n  balance and c loud  c h a r a c t e r i s t i c s  on Venus and J u p i t e r ;  s t udy ing  Mars f o r  poss ib l e  l i f e - b e a r i n g  
s o i l s  and compounds; and i n v e s t i g a t i n g  p l a n e t a r y  r i n g  systems as observed by spacecra f t  and o ther  
techniques. Ames researchers are a l s o  respons ib le  f o r  syn thes i z i ng  atmospheric models o f  these p lane t s  t h a t  
can be used t o  e x p l a i n  t h e i r  c u r r e n t  s t a t e  and e v o l u t i o n  and be app l i ed  i n  comparative s tud ies  t o  understand 
f ea tu res  o f  the E a r t h ' s  c l ima te .  

Ames ma in ta ins  an a c t i v e  program o f  l abo ra to r y ,  computat ional ,  and t h e o r e t i c a l  s t ud ies  t o  develop bas ic  
atmospheric model ing concepts, o b t a i n  the  necessary p h y s i c a l  da ta  t o  i n t e r p r e t  the  spacecra f t  observat ions,  
and develop improved s c i e n t i f i c  measurements and ins t rument  concepts fo r  use on spacecra f t .  This program 
concentrates on p l a n e t a r y  atmospheres and has been p a r t i c u l a r l y  a c t i v e  i n  combining r a d i a t i v e  t r a n s f e r  
concepts wi th aeroso l  phys ics  t o  o b t a i n  comprehensive p l ane ta ry  c l oud  and dust  models. 

SPACE APPLICATIONS... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 1  

A h i g h l y  d i v e r s i f i e d  group o f  s c i e n t i s t s ,  engineers, and t echn i c i ans  a re  requ i red  i n  1987 t o  suppor t  
programs i n  E a r t h  and env i ronmenta l  observa t ions  i n c l u d i n g  space, atmospheric, and s t r a t o s p h e r i c  programs; 
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t o  p rov ide  s k i l l e d  personnel  i n  suppor t  o f  the Agency's a p p l i c a t i o n s  s a t e l l i t e  programs; t o  i n t e r p r e t  and 
process bo th  spaceborne and a i r bo rne  remote ly  sensed data; and t o  i n t e r a c t  wi th and d isseminate da ta  and 
assoc ia ted process ing techniques t o  the  user community. 

The Ames atmospheric research program i s  an i n t e g r a t e d  a c t i v i t y  t h a t  blends t he  e x p e r t i s e  o f  t h e  Center 
personnel  and u n i v e r s i t y  s c i e n t i s t s ,  i n  the  development o f  computer models f o r  the atmosphere and i n  the 
measurement o f  atmospheric c o n s t i t u e n t s  and p r o p e r t i e s  from a i r c r a f t  p la t fo rms.  Computer model ing o f  t h e  
atmosphere i s  be ing performed t o  understand the atmosphere and p r e d i c t  the  e f f e c t s  o f  va r ious  p o l l u t a n t s ,  
such as a i r c r a f t  emissions and f luorocarbons,  and o f  n a t u r a l  events such as the s o l a r  cyc le ,  s o l a r  storms 
and vo l can i c  e rup t ions .  
the  Center. 
E a r t h ' s  atmosphere through models o f  aeroso ls  and t h e i r  r a d i a t i v e  e f f e c t s  and through measurements o f  
aeroso l  and c loud  p r o p e r t i e s  from a i r c r a f t  i s  a l s o  underway a t  Ames. 

These model ing e f f o r t s  make e f f e c t i v e  use o f  the  unique computat ional  resources a t  
A s i m i l a r  program which focuses on the  c l i m a t i c  e f f e c t s  o f  aeroso l  and c loud  p a r t i c l e s  i n  t he  

Ames space a p p l i c a t i o n s  r e s p o n s i b i l i t y  i s  a l so  f u l f i l l e d  by conduct ing a con t i nu ing  program o f  app l i ed  
research and development t o  enhance the use o f  remote and i n- s i tu  sensing technology f o r  E a r t h  resources 
a p p l i c a t i o n s  and de f in ing ,  developing, and eva lua t i ng  p o t e n t i a l  f u tu re  s a t e l l i t e  sensors, data a c q u i s i t i o n  
and process ing techniques, and assoc ia ted  communications technology. 

Perm an en t Civ  il 
Serv ice  Wor kvears 

............................................................... TECHNOLOGY UTILIZATION 2 

The technoglogy u t i l i z a t i o n  program serves t o  t r a n s f e r  knowledge developed through t he  NASA programs i n t o  
i n d u s t r y  f o r  e f f e c t i v e  use i n  t he  marketplace. 

.............................................................. COMMERCIAL USE OF SPACE 2 

The o b j e c t i v e  o f  the  Commercial Use of Space program i s  t o  inc rease  p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage increased i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space-based 
research and development. 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use o f  and access t o  space. 

This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 
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I n  1 9 8 7 ,  t h e  Ames program i n  a e r o n a u t i c s  w i l l  be c h a r a c t e r i z e d  i n  terms of t h r e e  elements: g e n e r i c  
r e s e a r c h  and t e c h n o l o g y ,  v e h i c l e  s p e c i f i c  t e c h n o l o g y  ( e . g . ,  r o t o r c r a f t )  and a e r o n a u t i c a l  s u p p o r t  t o  o t h e r  
government  a g e n c i e s  and t o  i n d u s t r y .  These t h r e e  e l e m e n t s  form a c o h e r e n t  and i n t e r d e p e n d e n t  program t o  
meet t h e  o b j e c t i v e s  o f  r o t o r c r a f t ,  p o w e r e d- l i f t  and high- performance a i r c ra f t  by improv ing  o p e r a t i o n a l  
pe r fo rmance  and t e r m i n a l- a r e a  s a f e t y  and e f f i c i e n c y  and by r e d u c i n g  a i r c ra f t  n o i s e  and v i b r a t i o n s .  

G e n e r i c  Research  and Technology: 

The g e n e r i c  r e s e a r c h  and t e c h n o l o g y  program is p r i n c i p a l l y  f o c u s e d  i n  t h e  d i s c i p l i n e s  o f  f l u i d  and t h e r m a l  
p h y s i c s ,  p r o p u l s i o n ,  s t r u c t u r e s ,  f l i g h t  dynamics ,  g u i d a n c e  and c o n t r o l ,  and human f a c t o r s .  The program 
p r o v i d e s  t h e  fundamenta l  d i s c i p l i n a r y  a d v a n c e s ,  b o t h  t h e o r e t i c a l  and e x p e r i m e n t a l ,  t h a t  e x t e n d  t h e  s t a t e  o f  
t h e  a r t .  S u b s t a n t i a l  p r o g r e s s  is a n t i c i p a t e d  i n  Ames' a b i l i t y  t o  compute t h e  t h e o r e t i c a l  b e h a v i o r  o f  f l o w s  
a b o u t  aerodynamic components and f u l l  c o n f i g u r a t i o n s  and t o  measure e x p e r i m e n t a l  a i r c r a f t  c o n f i g u r a t i o n  
p a r a m e t e r s .  Cont inued  e f f o r t s  w i l l  be  d i r e c t e d  toward p r o v i d i n g  advances  i n  c o m p u t a t i o n a l  c a p a b i l i t y  
s u p p o r t i n g  a e r o n a u t i c a l  r e s e a r c h .  Numerical aerodynamic s i m u l a t i o n  w i l l  f o c u s  on augment ing t h e  N a t i o n ' s  
program i n  c o m p u t a t i o n a l  f l u i d  dynamics  and o t h e r  areas o f  c o m p u t a t i o n a l  p h y s i c s  by d e v e l o p i n g  an advanced 
c a p a b i l i t y  t h a t  w i l l  p r o v i d e  modern and e f f i c i e n t  access for u s e r s  n a t i o n w i d e  f o r  a p p l i c a t i o n  t o  
c o m p u t a t i o n a l  ae rodynamics ,  c o m p u t a t i o n a l  c h e m i s t r y ,  and o t h e r  complex a n a l y t i c a l  problems.  Also, 
fundamenta l  aerodynamic r e s e a r c h  w i l l  be  c o n t i n u e d  u s i n g  l a r g e-  and small-scale r e s e a r c h  f a c i l i t i e s  and 
f l i g h t  r e s e a r c h  v e h i c l e s  t o  d e v e l o p  d e s i g n  m e t h o d o l o g i e s  f o r  d e s i g n i n g  advanced a i r c r a f t .  F l i g h t  r e s e a r c h  
w i l l  c o n t i n u e  f o r  t h e  development  o f  a i r c r a f t  s y s t e m s  i n t e g r a t i o n  t e c h n o l o g y  i n c l u d i n g  f l i g h t ,  p r o p u l s i o n ,  
and ae rodynamic  c o n t r o l s .  I n  c o n t r o l s  and g u i d a n c e ,  advanced c o n t r o l  t e c h n o l o g y  w i l l  f o c u s  on: d e v e l o p i n g  
t h e  methodology t o  d e s i g n  h i g h l y  c o u p l e d ,  h i g h l y  n o n- l i n e a r  c o n t r o l  s y s t e m s ;  d e v e l o p i n g  r e l i a b l e  f l i g h t -  
c r i t i c a l  c o n t r o l  s y s t e m s  f o r  advanced a i r c ra f t ;  e v a l u a t i n g  and improv ing  d i g i t a l  f l i g h t  c o n t r o l  s y s t e m  
p r e d i c t i o n  t o o l s ,  t e c h n i q u e s ,  methodology and c r i t e r i a ;  a p p l y i n g  o p t i m a l  c o n t r o l  t h e o r y  i n  c o n j u n c t i o n  w i t h  
dynamic model ing o f  a i r c r a f t  and ground- based g u i d a n c e  a i d s  t o  p r o v i d e  new i n s i g h t s  i n t o  t h e  d e f i n i t i o n  o f  
a i r  t r a f f i c  c o n t r o l  sys tem i n t e r f a c e s ;  and c o n d u c t i n g  f l i g h t  r e s e a r c h  on d i g i t a l  f ly- by- wire  c o n c e p t s  t o  
c o n t i n u e  t o  s u p p o r t  t h e  development  of advanced f l i g h t  s y s t e m s  t echno logy .  I n  1987 ,  t h e  human f a c t o r s  
program w i l l  i n c l y d e  c o n t i n u a t i o n  of b a s i c  r e s e a r c h  i n  workload and per fo rmance  measurements ,  f u n d a m e n t a l s  
o f  v i s u a l  p e r c e p t i o n ,  development  o f  h e l i c o p t e r  and high- performance a i r c ra f t  d i s p l a y  and c o n t r o l  
i n t e g r a t i o n  t o  r e d u c e  p i l o t  workload,  s t u d y  o f  advanced f l i g h t  d i s p l a y  f o r m a t s  f o r  improving i n f o r m a t i o n  
p r e s e n t a t i o n  t o  aircrew, and more c o m p l e t e  u n d e r s t a n d i n g  o f  human f a t i g u e  and c i r c a d i a n  d e s y n c h r o n o s i s  
e f f ec t s  on a i r c r a f t  p i l o t s .  I n  a d d i t i o n ,  t h e  a p p l i c a t i o n s  o f  t h e  resul ts  o f  t h e s e  g e n e r i c  a c t i v i t i e s  t o  
s p a c e  f l i g h t  crews and hardware  w i l l  be examined. 
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Veh i c l e  S p e c i f i c  Technology: 

The v e h i c l e  s p e c i f i c  technology i s  focused on r o t o r c r a f t ,  powered- l i f t  and high-performance a i r c r a f t .  The 
v e h i c l e  technology emphasis a t  Ames r e l a t e s  to ,  and depends on, the  bas i c  c a p a b i l i t i e s  and the  ae ronau t i ca l  
research  d i s c i p l i n e s  descr ibed p rev ious l y .  The 1987 research  program w i l l  i n c l ude  smal l- scale and l a rge-  
sca le  wind t unne l  t e s t i n g  and ground-based s imu la t ion ,  and f l i g h t  research. Powered- l i f t  a i r c r a f t  
performance i s  h i g h l y  dependent on h i g h - l i f t  technology (bo th  p r o p u l s i v e  and aerodynamic l i f t )  and advanced 
guidance and c o n t r o l  systems, bo th  o f  which are p a r t  o f  the  ongoing program a t  Ames. 
a i r c r a f t  research requirements i n c l u d e  t he  areas o f  h i g h  ang le- o f- a t tack  performance and c o n t r o l ,  
s o p h i s t i c a t e d  f l i g h t  and aerodynamic c o n t r o l s ,  s t r u c t u r a l ,  aerodynamic, f l i g h t  c o n t r o l  and p ropu l s i ve  system 
i n t e r a c t i o n s ,  and superaugmented a i r c r a f t .  I n  r o t o r c r a f t  aerodynamics, research w i l l  be conducted t o  
improve the  understanding o f  r o t o r  aerodynamics, r o to r / f use lage  i n t e r a c t i o n .  
pursued t o  improve a l l- weather  r o t o r c r a f t  c a p a b i l i t y  f o r  t e r m i n a l  area operat ions.  I n  the  c o n t r o l s  area, 
f l y i n g  q u a l i t i e s  des ign c r i t e r i a  w i l l  be developed t o  improve c o n t r o l  system concepts f o r  b e t t e r  performance 
and miss ion  c a p a b i l i t i e s  f o r  r o t o r c r a f t .  I n  a d d i t i o n ,  e f f o r t s  w i l l  be cont inued t o  i n v e s t i g a t e  the  
requi rements f o r  f l y i n g  n i g h t ,  a l l- weather ,  nap-of- the-earth miss ions w i th  a s i n g l e  p i l o t .  Research t o  
p rov ide  major improvements i n  a i r c r a f t  automation w i l l  be conducted through the use o f  a r t i f i c i a l  
i n t e l l i g e n c e .  I n  1987, technology f o r  next- generat ion r o t o r c r a f t  w i l l  pursue f u r t h e r  understanding r e l a t i v e  
t o  high-speed r o t o r c r a f t  concepts and w i l l  con t inue  p repa ra t i on  f o r  f l i g h t  -research on the  X-wing . 

High-performance 

I n  guidance, work w i l l  be 

Other Aeronaut i ca l  Support: 

Ames has t r a d i t i o n a l l y  rece ived  requests  from o ther  agencies and i ndus t r y ,  as w e l l  as from o ther  NASA 
centers ,  fo r  t e s t  suppor t  o f  t h e i r  a i r c r a f t  and systems development programs. T y p i c a l l y ,  Ames p rov ides  
8,000 t o  9,000 hours per  year o f  wind tunne l  occupancy t ime  i n  suppor t  o f  bo th  commercial and m i l i t a r y  
a i r c r a f t  development, as w e l l  as suppor t  f o r  l a r g e  NASA p r o j e c t s  such as the  Space Shu t t l e .  
and Technology D i r e c t o r a t e  o f  the  U.S. Army A v i a t i o n  Research and Development a c t i v i t y ,  and the  Aero F l i g h t  
Dynamics D i r e c t o r a t e ,  bo th  under A v i a t i o n  Systems Command (AUSCOM) a re  l o c a t e d  a t  Ames. The Aero F l i g h t  
Dynamics D i r e c t o r a t e ,  t he  p r imary  i n v e s t i g a t o r  o f  Army r o t o r c r a f t  f l i g h t  dynamics and c o n t r o l s ,  i s  a l so  
l o c a t e d  a t  Ames, working bo th  on independent research and development p r o j e c t s  and with a s t a f f  i n t e g r a t e d  
i n t o  the NASA o rgan i za t i on  on p r o j e c t s  o f  j o i n t  i n t e r e s t .  Extens ive use i s  made o f  Ames ae ronau t i ca l  
research f a c i l i t i e s  i n  these e f f o r t s .  

The Research 

There are a l so  a l a r g e  number o f  j o i n t  programs wi th  the  A i r  Force Systems Command, the  Naval A i r  Systems 
Command, and the  Defense Advanced Research P r o j e c t s  Agency (DARPA). Examples o f  these j o i n t  e f f o r t s  
i nc l ude :  (1) V/STOL and STOVL f i g h t e r  s tud ies ,  J V X  suppor t ,  LHX suppor t  and an AV-86 f l i g h t  t e s t  program 
with the  Navy; ( 2 )  p a r t i c i p a t i o n  i n  the  j o i n t  NASA/DARPA X-29A forward swept wing demonstrat ion programs; 
( 3 )  cont inued p a r t i c i p a t i o n  i n  the  j o i n t  NASA/USAF Advanced F i g h t e r  Technology I n t e g r a t i o n  (AFTI) F-111 
program f o r  research and development o f  a m iss ion  adapt i ve  wing t h a t  w i l l  o b t a i n  smooth i n - f l i g h t  contour  
changes t o  the wing aerodynamic shape t o  achieve improved aerodynamic e f f i c i e n c y ;  (4 )  cont inued 
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p a r t i c i p a t i o n  i n  the j o i n t  NASA/USAF AFTI/F-16 program us ing  a d i g i t a l  f l i g h t  c o n t r o l  system f o r  
conven t iona l  and nonconvent ional  c o n t r o l  w i t hou t  degrading o v e r a l l  performance; (5)  cont inued p a r t i c i p a t i o n  
wi th the  Navy i n  a program t o  extend ob l i que  wing technology t o  t r anson i c  and supersonic speeds; and(6)work 
on d i g i t a l  f l i g h t  c o n t r o l  system v e r i f i c a t i o n  and v a l i d a t i o n  wi th the  FAA. Advanced s t r u c t u r a l ,  
aerodynamic, p ropu ls ion ,  and c o n t r o l  concepts w i l l  be i nves t i ga ted .  I n  con junc t i on  wi th the  DARPA, a la rge-  
sca le  f l i g h t  i n v e s t i g a t i o n  o f  t he  X-wing r o t o r  system w i l l  be conducted, u t i l i z i n g  t he  r o t o r  systems 
research  a i r c r a f t .  The focus w i l l  be i n  e x p l o r i n g  the  s t a r t - s t o p  phase of f l i g h t  f o r  the  high-speed X-wing 
concept. 

Permanent C i v i l  
Serv ice  Workyears 

TRANSATMOSPHERIC RESEARCH AND TECHNOLOGY........................................... 50 

The a c t i v i t i e s  a t  ARC a re  i n  two major areas. The f i r s t  emphasizes the  s p e c i a l  c a p a b i l i t i e s  and expe r t i se  
i n  hypersonic  and computat ional  f a c i l i t i e s  a t  Ames M o f f e t t  f o r  the  conduct o f  ext remely  h i g h  Mach number 
t e s t s  and ana l ys i s  o f  bo th  wind t unne l  and f l i g h t  data. The s t r e n g t h  o f  the computat ional  methods us ing  the  
Class V I  and numer ica l  aerodynamic s i m u l a t i o n  computers, combined with t he  advanced m a t e r i a l s  a c t i v i t i e s ,  
p rov ides  unique c a p a b i l i t i e s  t o  des ign and t a i l o r  l i g h t w e i g h t ,  h igh- temperature s t r u c t u r e s  a p p l i c a b l e  t o  
advanced hypersonic  c r u i s e  and aerospace v e h i c l e  concepts. 
c a p a b i l i t i e s  a t  Ames Dryden t o  evo lve t he  t e s t i n g ,  ins t rumenta t ion ,  da ta  a c q u i s i t i o n  systems, and range 
c a p a b i l i t i e s  necessary f o r  f u t u r e  p o t e n t i a l  f l i g h t  t e s t i n g  o f  a hypersbnic/transatmospheric research v e h i c l e  
over the  requ i red  range o f  speed, a l t i t u d e  and envelope cond i t i ons .  

The second area emphasizes the  s p e c i a l  

SPACE RESEARCH AND TECHNOLOGY...................................................... 138 

I n  1987, c i v i l  s e r v i c e  personnel  w i l l  p rov ide  a space research and technology program which encompasses 
b o t h  bas i c  research and p r o j e c t  support .  The bas i c  research focuses on e n t r y  technology and m a t e r i a l s  
research, w i th  a germinal  e f f o r t  i n  a r t i f i c i a l  i n t e l l i g e n c e .  The p r o j e c t  work suppor ts  space s h u t t l e ,  t he  
o r b i t e r  exper iments program, the  i n f r a r e d  astronomy program, the  G a l i l e o  probe, and advanced work r e l a t e d  t o  
technology d e f i n i t i o n  o f  a space s t a t i o n .  

The e n t r y  technology research w i l l  p rov ide  aerothermodynamic da ta  r e q u i r e d  f o r  the design, development, 
and v e r i f i c a t i o n  o f  p l ane ta ry  e n t r y  veh i c l es ;  aero- ass is ted o r b i t a l  t r a n s f e r  v e h i c l e s  (AOTV), and 
computat ional  f l u i d  dynamic codes t o  p r e d i c t  space v e h i c l e  f l o w  f i e l d s  and performance. Work i s  proceeding 
t o  apply  l a s e r  phys ics  and n o n i n t r u s i v e  l a s e r  techniques t o  the  development o f  f l ow  d i a g n o s t i c  t o o l s  t h a t  
w i l l  be used t o  probe gas dynamic f lows  t h a t  w i l l  i n  t u r n  be used t o  d e f i n e  and v e r i f y  tu rbu lence  models. 
Research e f f o r t s  i n  t he  m a t e r i a l s  area w i l l  p rov ide  advanced thermal  p r o t e c t i o n  systems concepts and 
m a t e r i a l s  f o r  heat s h i e l d s  t o  p r o t e c t  E a r t h  and p lane ta ry  e n t r y  v e h i c l e s  (probes) and A O T V ' s ;  develop 
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c o m p u t a t i o n a l  c h e m i s t r y  c o d e s  t o  c a l c u l a t e  b a s i c  p r o p e r t i e s  o f  matter; and expand t h e  u n d e r s t a n d i n g  of 
s u r f a c e  env i ronment  i n t e r a c t i o n s  ( c o r r o s i o n ) .  
and materials areas t o  d e t e r m i n e  a t o m i c  s t r u c t u r e  and p r o p e r t i e s  o f  a b s o r b e d  surface l a y e r s  and t o  advance 
t h e  s t a t e  o f  t h e  a r t  o f  comput ing wave f u n c t i o n s  f o r  m o l e c u l e s  and a t o m i c  c l u s t e r s .  
i n t e l l i g e n c e  w i l l  a d d r e s s  s p a c e b o r n e  s y m b o l i c  p r o c e s s i n g ,  i n f o r m a t i o n  e x t r a c t i o n ,  and s o f t w a r e  too l s  for 
development  o f  knowledge-based s y s t e m s .  

Research  is a l s o  b e i n g  conduc ted  i n  t h e  advanced e l e c t r o n i c s  

Research  i n  a r t i f i c i a l  

I n  1987, t h e  Space S h u t t l e  program w i l l  be  used a l o n g  w i t h  ground- based f a c i l i t i e s  t o  s t u d y  a v a r i e t y  o f  
aerodynamic and thermodynamic problems.  The G a l i l e o  p r o j e c t  w i l l  be s u p p o r t e d  w i t h  h e a t  s h i e l d  d e s i g n  and 
per fo rmance  d a t a ,  h e a t  s h i e l d  s h a p e  change e f fec t s  on ae rodynamics ,  and s u b s o n i c  p robe  s t a b i l i t y .  Ground- 
based  f a c i l i t i e s  w i l l  a l s o  s i m u l a t e  AOTV h e a t i n g  e n v i r o n m e n t s  and d e b r i s- i m p a c t  on s p a c e  s t a t i o n  
components.  I n  t h e  area o f  o r b i t i n g  a s t r o n o m i c a l  i n s t r u m e n t s ,  work w i l l  c o n t i n u e  t o  d e v e l o p  i n f r a r e d  
d e t e c t o r s ,  d e f i n e  s y s t e m s  f o r  p r e c i s i o n  p o i n t i n g  and c o n t r o l  o f  t e l e s c o p e s ,  and advance t h e  t e c h n o l o g y  
r e q u i r e d  t o  c o o l  d e t e c t o r s  t o  v e r y  low t e m p e r a t u r e s .  Ames is s u p p o r t i n g  s p a c e  s h u t t l e  o r b i t e r  e x p e r i m e n t s  
t o  s t u d y  advanced materials and e v a l u a t e  p o s s i b l e  c o s t  and w e i g h t  r e d u c t i o n  f o r  t h e  t h e r m a l  p r o t e c t i o n  
sys tem f o r  s h u t t l e  and advanced s p a c e  t r a n s p o r t a t i o n  sys tems .  

Ames work w i l l  be d i r e c t e d  p r i m a r i l y  toward d e v e l o p i n g  and c o n d u c t i n g  s e l e c t e d  s p a c e  s h u t t l e  e x p e r i m e n t s  
and p e r f o r m i n g  d i s c i p l i n a r y  r e s e a r c h  i n  t h e  h i g h- t e m p e r a t u r e  s p a c e  s t r u c t u r e s  t e c h n o l o g y  a r e a .  

The s h u t t l e  e x p e r i m e n t s  i n c l u d e :  c o n t i n u a t i o n  o f  s i m u l a t i o n  s t u d i e s  t o  ass is t  i n  a n a l y s i s  and s o l u t i o n  o f  
v a r i o u s  p rob lems  t h a t  e x i s t  i n  c e r t a i n  f l i g h t  p r o f i l e  areas between e n t r y  and l a n d i n g  and e v a l u a t i o n  of t h e  
pe r fo rmance  o f  t h e  s h u t t l e  e n t r y  a i r  d a t a  sys tem;  s t u d i e s  t o  e v a l u a t e  adequacy and p r o v i d e  a b a s i s  f o r  
improv ing  s h u t t l e  h a n d l i n g  q u a l i t i e s  c r i t e r i a ;  and a p p l i c a t i o n  o f  modi f ied  maximum l i k e l i h o o d  p a r a m e t e r  
e s t i m a t i o n  methods f o r  d e t e r m i n a t i o n  of d i g i t a l  f l i g h t  c o n t r o l  s y s t e m s ,  s t a b i l i t y  and c o n t r o l ,  pe r fo rmance ,  
and s t ruc tura l  and a t m o s p h e r i c  t u r b u l e n c e  c h a r a c t e r i s t i c s  i n  t h e  s h u t t l e  r e e n t r y  env i ronment .  

High- tempera tu re  s p a c e  structures d i s c i p l i n a r y  r e s e a r c h  w i l l  i n v o l v e  a n a l y s e s  and l a b o r a t o r y  tests  of 
medium-sized spec imens  t o  evaluate p r e d i c t i v e  t e c h n i q u e s  for  t h e r m a l  structures.  Also ,  a i r l o a d s  d a t a  w i l l  
be o b t a i n e d  from c a l i b r a t e d  s t r a i n  g a u g e s  on t h e  o r b i t e r  and compared w i t h  wind t u n n e l  and t h e o r e t i c a l  
p r e d i c t i o n s  t o  e v a l u a t e  f l i g h t  measurement t e c h n i q u e s  and a n a l y t i c a l  methods.  

The i n f r a r e d  as t ronomy program is t e c h n o l o g i c a l l y  s u p p o r t e d  i n  t h r e e  p r i m a r y  areas: i n f r a r e d  d e t e c t o r  
r e s e a r c h ,  c r y o g e n i c s ,  and o p t i c s .  T h i s  t e c h n o l o g y  r e s e a r c h  is d e v e l o p i n g  t e c h n i q u e s  f o r  measur ing  i n f r a r e d  
s e n s i t i v i t y  and bandwidth t o  p r o v i d e  much-enhanced d a t a  for s c i en t i f i c  r e s e a r c h .  S p e c i f i c  work c o n s i s t s  o f  
d e v e l o p i n g  d e t e c t o r  a r r a y s  and e l e c t r o n i c s ,  l i g h t w e i g h t  m i r r o r s  and o p t i c s ,  s tructures,  and c r y o g e n i c  
s y s t e m s  i n c l u d i n g  r e p l e n i s h a b l e  s y s t e m s .  
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Permanent C i v  i 1 
Serv i c e  Work years 

SPACE FLIGHT, CONTROL AN0 DATA COMMUNICATIONS 

SPACE TRANSPORTATION OPERATIONS. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36 

Dryden F l i g h t  Research F a c i l i t y  i s  the  secondary recovery s i t e  f o r  the  Space S h u t t l e  Program and t h e  
p r imary  recovery s i t e  f o r  se lec ted  miss ions.  DFRF a l so  must be i n  a recovery mode f o r  every launch  i n  case 
the Space S h u t t l e  must abo r t  on the f i r s t  o r b i t .  
support ,  suppor t  i n  dese rv i c i ng  the o r b i t e r ,  i n  mat ing the  o r b i t e r  t o  the S h u t t l e  C a r r i e r  A i r c r a f t  f o r  
t r a n s p o r t i n g  the  o r b i t e r  t o  Kennedy Space Center. DFRF i s  a l s o  respons ib l e  f o r  ma in ta i n i ng  the  Space 
S h u t t l e  s e r v i c i n g  f a c i l i t i e s  l oca ted  a t  Ames Dryden. 

Upon land ing ,  DFRF prov ides  o r b i t e r  convoy opera t ions  

SPACE AND GROUND NETWORK COMMUNICATIONS AND DATA SYSTEMS.............................. 35 

I n  1987, DFRF w i l l  ma in ta i n  and operate the NASA Western Aeronaut i ca l  Test Range, which p rov ides  d i r e c t  
o p e r a t i o n a l  suppor t  f o r  a wide v a r i e t y  o f  ae ronau t i ca l  and aerospace programs. Dur ing  r e a l - t i m e  miss ion  
suppor t  operat ions,  the  va r i ous  f u n c t i o n a l  elements such as radar ,  t r a c k i n g  and da ta  processing, 
communications, a i r bo rne  v ideo a c q u i s i t i o n ,  and te lemet ry  da ta  process ing a l l  f u n c t i o n  i n  an i n t e r g r a t e d  
manner i n  the  range Miss ion  C o n t r o l  Centers t o  p rov ide  rea l- t ime  c o n t r o l ,  mon i to r ing ,  process ing and command 
u p l i n k  c a p a b i l i t i e s .  Post-mission process ing i s  a l so  supp l i ed  as suppor t  t o  programs s h o r t  o f  the ana l ys i s  
o r  second genera t ion  da ta  process ing f unc t i on .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT....... ....................................... 500 

Center Management and Operat ions Support  i s  suppor t  o r  se rv i ces  t h a t  a re  p rov ided  t o  a l l  Ames 
o rgan i za t i ons  which cannot be i d e n t i f i e d  e x c l u s i v e l y  t o  a s i n g l e  program or  p r o j e c t .  
personnel  i nvo l ved  are as f o l l ows :  

The c i v i l  s e r v i c e  

D i r e c t o r  and S t a f f  - The Center D i r e c t o r ,  Deputy D i r e c t o r ,  Assoc ia te D i r e c t o r ,  and the immediate s t a f f ,  
e.g., Chief  Counsel, Pa ten t  Counsel, Equal Oppor tun i t y ,  P u b l i c  A f f a i r s ,  Resources Management, and under the  
auspices o f  the  Ch ie f  Engineer,  Heal th ,  Safety ,  Secu r i t y  and Energy Management. 

Management Support  - The p a r t  o f  the  Ames c i v i l  s e r v i c e  workforce which p rov ides  i n f o r m a t i o n  and c o n t r o l  
se rv i ces  suppor t idg  a l l  l e v e l s  o f  Center management, bo th  program and f u n c t i o n a l .  S p e c i f i c  f unc t i ons  
i n c l u d e  f i n a n c i a l  management, c o n t r a c t i n g  and procurement, p rope r t y  management, and personnel  management. 

Operat ions Support - The p a r t  of the Ames c i v i l  s e r v i c e  workforce which p rov ides  f o r  the ope ra t i on  and 
maintenance o f  i n s t i t u t i o n a l  f a c i l i t i e s ,  b u i l d i n g s ,  systems, and equipment, and which p rov ides  t e c h n i c a l  
se rv i ces  such as a d m i n i s t r a t i v e  automatic da ta  processing, l i b r a r y  and i n f o r m a t i o n  serv ices .  
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RESOURCE REQUIREMENTS BY FUYCTION 

1986 1987 
Budget 1985 Budqet Cur ren t  

A c t u a l  Es t imate  Est imate Est imate 
(Thousands o f  -m 

I. PERSONNEL AND RELATED COSTS................. 93,439 93,756 94,564 96,698 

Summary o f  Fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. F u l l - t i m e  permanent workyears. ...... 77,448 
b. Other than f u l l - t i m e  permanent ...... 2,704 
e. Reimbursable detailees.............. 391 
d. Overtime and o ther  compensation.. ... 1,588 

Subto ta l ,  Compensation .............. 82,131 

2. Benefits................................ 9,770 

Subto ta l ,  Compensation and Benef i ts. . .  91,901 

B. Suppor t ing Costs 

1. Transfer  o f  personnel.  .................. 43 0 
2 .  Personnel t r a i n i n g  ...................... 1,108 

Subto ta l ,  Suppor t ing Costs............ 1,538 

To ta l ,  Personnel and Related Costs...... 93,439 

78,281 
2,662 

378 
1,534 

82,855 

9,816 

92,671 

166 
91  9 - 

1 085 L 

93,756 

78,002 78,950 
2,693 2,693 

671 899 
1,637 1,637 

83,003 84,179 

9,978 10,399 

92,981 94,578 

457 477 
1,126 1,643 

1,583 2,120 

94,564 96,698 
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Exp lana t i on  o f  Fund Requirements 
1986 1987 

1985 Budget Cur ren t  Budget 
A c t u a l  Est imate Es t imate  Es t imate  

m n d s  o f  

A. Compensation and Benefits................... 1,901 92,671 92,981 94,578 

1. Compensation 82,131 ............................ 82,855 83,003 84.179 

a. F u l l - t i m e  permanent workyears.. ..... 77,448 78,281 78,002 78,950 

The decrease from the 1986 budget est imate t o  the 1986 c u r r e n t  est imate i s  due t o  a rev i sed  
a l l o c a t i o n  o f  FTE's. 

Bas is  o f  Cost f o r  Permanent Workyears 

I n  1987, the  cos t  o f  permanent workyears w i l l  be $78,950,000. 
c a l c u l a t e d  as fo l lows :  

The inc rease  from 1986 i s  

Cost o f  f u l l - t i m e  permanent workyears i n  1986............................... 78,002 
Cost Increases i n  1987...........................i.......................... 2,020 

Within grade and career  advances: 
F u l l  year cos t  o f  1986 actions.................................. 875 
P a r t i a l  year cos t  o f  1987 actions............................... 1,145 

Cost Decreases i n  1987...................................................... -1,072 
Turnover sav ings and abo l i shed  p o s i t i o n s :  

F u l l  year cos t  o f  1986 actions................................. 
P a r t  year cos t  o f  1987 actions................................. 

-405 
-667 

Cost o f  f u l l - t i m e  permanent workyears i n  1987................................ 78,950 
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1986 
1985 Budget Cur ren t  

Ac tua l  Es t imate  Est imate 
‘ m n d s  o f  Dollars) 

b. Other than f u l l - t i m e  permanent 

1. cost............................. 2,704 2,662 2,693 
2. Workyears ........................ 161 161  163 

The d i s t r i b u t i o n  o f  1987 workyears i s  as f o l l ows :  

D i s t r i b u t i o n  o f  Other Than F u l l - t i m e  Permanent Workyears 

Proqram 

Development programs............................................................. 
Summer employment program........................................................ 
Youth oppo r tun i t y  programs....................................................... 
Other temporary .................................................................. 

Total........ .................................................................. 

1987 
Budget 
Est imate 

2,693 
163 

W orkyears 

60 
11 
48 
44 - 

163 - 

The c u r r e n t  es t imate  f o r  1986 r e f l e c t s  an increase from the  1986 budget es t imate  due t o  an inc rease  i n  
norkyears.  

c. Reimbursable detailees.............. 391 37 8 671 899 

The m i l i t a r y  personnel  d e t a i l e d  t o  Ames on a re imbursable bas i s  a re  i n d i v i d u a l s  exper ienced i n  
aeronaut ics ,  r o t o r c r a f t  technology, v e t e r i n a r y  medicine, and r e l a t e d  f i e l d s .  
c u r r e n t  est imate and t he  1987 budget es t imate  a re  due t o  i n c l u d i n g  m i l i t a r y  r e t i r emen t  cos t s  i n  d e t a i l e e  
reimbursements. 

The increase i n  t he  1986 

d. Overtime and o ther  compensation. ...... 1,588 1,534 1,637 1,637 

Overtime and o ther  compensation i nc l udes  overt ime, h o l i d a y  pay, i n c e n t i v e  awards, Sunday 
premium pay, and n i g h t  work d i f f e r e n t i a l .  
peak ope ra t i on  o f  major f a c i l i t i e s  such as the  U n i t a r y  P lan  Wind Tunnel System, and t h e  6-by-6 foo t  
Supersonic Wind Tunnel, and p repa ra t i on  for  t e s t  f l i g h t s  and Space S h u t t l e  operat ions.  
t h e  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  due t o  a d d i t i o n a l  over t ime requi rements for  t h e  40- 
by-80-by-120 Foot Wind Tunnel P r o j e c t  and f i v e  s h u t t l e  l and ings  a t  Dryden. 

The use o f  over t ime and o ther  compensation i s  p r i m a r i l y  f o r  off- 

The inc rease  from 
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1985 
A c t u a l  

2. ~enefits......................................... 9,770 

The f o l l o w i n g  are the  amounts o f  c o n t r i b u t i o n s  by category:  

C i v i l  Serv ice Ret i rement Fund.................. 5,510 
Employee L i f e  Insurance........................ 186 
Employee Hea l th  Insurance...................... 2,165 
Workmen's Compensation ......................... 624 
FICA........................................... 407 
Medicare....................................... 87 8 

Total..................................... ... 9,770 

1986 
Budget Cur ren t  

Es t imate  Est imate 
(Thousands o f  Dollars) 

9,816 9,978 

5,243 5,283 
214 194 

2,252 2,317 
623 624 
508 715 
911 910 

9,816 9,978 

1987 
Budget 
Es t imate  

10,399 

5,068 
200 

2,327 
765 

1,109 
930 

10,399 

The increase from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  increased cos t s  
assoc ia ted  wi th FICA f o r  new employees. The 1987 budget increase r e f l e c t s  an increase i n  FICA and Workmen's 
Compensation est imates based on Department o f  Labor b i l l i n g s .  

3. Suppor t inq Costs................................... 1,538 1,085 1,583 2,120 

1. Trans fe r  o f  personnel  .......................... 430 166 457 477 

The increase from the  1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  r e f l e c t s  a change i n  the GSA 
p o l i c y  regard ing  payment f o r  PCS moves and household goods. 
increased cos t  r a tes .  

The 1987 budget es t imate  r e f l e c t s  expected 

2. Personnel t r a i n i n g  ............................. 1,108 919 1,126 1,643 

The increase from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  1985 experience. 
The increase from the 1986 c u r r e n t  es t imate  t o  the 1987 budget es t imate  i s  due t o  increased t r a i n i n g  f o r  new 
t e c h n i c a l  employees a t  a n t i c i p a t e d  t u i t i o n  c o s t  l e v e l s .  
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1986 1987 
1985 Budqet Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
m n d s  o f  -- 

11. TRAVEL.....................o.g.....~....ooo.o.o..g 2,513 2,720 2,717 2,983 

Summary o f  Fund Requirements 

A. Program Travel................................ 1 ;521 1,816 1 , 830 2,058 

9. S c i e n t i f i c  and Technica l  Development Travel... 486 4 50 433 448 

C. Management and Operat ions Travel.............. 5 06 454 454 477 

To ta l ,  Travel............................... 2, 513 2 , 720 2,717 2 , 983 -- 
Exp lana t i on  o f  Fund Requirements 

A.  Program -- Travel................................... 1,521 1,816 1,830 2,058 

Program t r a v e l  i s  r equ i red  f o r  the accomplishment o f  t he  Cen te r ' s  miss ions and accounts f o r  69 percen t  
o f  t r a v e l  cos t s  i n  1987. T rave l  f o r  program purposes i s  r e q u i r e d  f o r  the  c o n t i n u i n g  e f f o r t s  i n  space 
research, ae ronau t i ca l  research and technology, f l i g h t  s imu la t ion ,  f l u i d  mechanics, a i r b o r n e  research and 
a p p l i c a t i o n s ,  space l i f e  sciences, f l i g h t  t e s t  techniques, f l i g h t  measurements, guidance and f l i g h t  c o n t r o l ,  
and f l i g h t  measurement development a c t i v i t i e s .  The inc rease  from the 1986 budget es t imate  t o  the  1986 
c u r r e n t  es t imate  i s  due t o  l i f e  sc iences f l i g h t  experiments. The l a t t e r  i s  i n  suppor t  o f  Spacelab f l i g h t s  
on the s h u t t l e .  The 1987 es t imate  p r i m a r i l y  p rov ides  f o r  a n t i c i p a t e d  r a t e  increases. 

448 - - - 433 486 450 B. S c i e n t i f i c  and Techn ica l  Development Travel...... - 
S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rm i t s  employees t o  p a r t i c i p a t e  i n  meet ings and t e c h n i c a l  

seminars with o ther  r ep resen ta t i ves  o f  t he  s c i e n t i f i c  and aerospace comnunity. 
them t o  b e n e f i t  from exposure t o  t e c h n o l o g i c a l  advances ou t s i de  Ames as w e l l  as t o  p resen t  b o t h  
accomplishments and problems t o  t h e i r  assoc ia tes.  
c e r t a i n  problems f o r  the b e n e f i t  o f  the  Government. The decrease from the  1986 budget es t imate  t o  the  1986 
c u r r e n t  es t imate  r e f l e c t s  a lower  number o f  t r i p s .  The 1987 es t ima te  r e f l e c t s  approx imate ly  t h e  same l e v e l  
o f  a c t i v i t y  as i n  1986. 

This p a r t i c i p a t i o n  a l l o w s  

Many such meetings a re  working panels  convened t o  so l ve  
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111. OPERATION OF INSTALLATION...,..,.,.,............. 

1986 1987 
1985 Budget  C u r r e n t  Budget 

A c t u a l  Estimate Estimate Estimate 
( T h o u s a n d s  o f  -Dollars) 

31,516 27,417 34,232 

Summary o f  Fund Requi rements  

A.  F a c i l i t i e s  Services . . . . . . . . . . . . . . . . . . . . . . . . . .  11,796 18,757 15,861 21,820 

B. T e c h n i c a l  Services. . . . . . . . . . . . . . . . . . . . . . . . . . .  3,944 4,924 3,721 h ,  186 

C. Management and O p e r a t i o n s  .................... 8,598 7,835 7,835 8,226 

T o t a l ,  O p e r a t i o n  o f  I n s t a l l a t i o n . . . . . .  ..... 24,338 31,516 27,417 34,232 

E x p l a n a t i o n  o f  Fund Requi rements  

O p e r a t i o n  o f  I n s t a l l a t i o n  p r o v i d e s  a b road  r a n g e  o f  s e r v i c e s ,  s u p p l i e s ,  and equipment  i n  s u p p o r t  o f  t h e  
c e n t e r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These  are d i v i d e d  i n t o  t h r e e  major  f u n c t i o n a l  a r e a s :  F a c i l i t i e s  
S e r v i c e s ,  t h e  c o s t  o f  m a i n t a i n i n g  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and equ ipment ,  and t h e  cost  of 
c u s t o d i a l  s e r v i c e s  and u t i l i t i e s ;  T e c h n i c a l  S e r v i c e s ,  t h e  c o s t  o f  a u t o m a t i c  d a t a  p r o c e s s i n g  f o r  management 
a c t i v i t i e s ,  and t h e  c o s t  o f  e d u c a t i o n a l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  s h o p s  s u p p o r t i n g  
i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and O p e r a t i o n s ,  t h e  c o s t  of a d m i n i s t r a t i v e  communicat ions ,  
p r i n t i n g ,  t r a n s p o r t a t i o n ,  m e d i c a l ,  s u p p l y ,  and r e l a t e d  s e r v i c e s .  

The r e d u c t i o n  from t h e  1986 budge t  estimate t o  t h e  1986 c u r r e n t  estimate is p r i m a r i l y  due t o  d e l a y  and 
d e f e r r a l  o f  a c t i v i t i e s ,  and lower  t h a n  a n t i c i p a t e d  e l e c t r i c i t y  and s u p p o r t  c o n t r a c t o r  wage rates.  
estimate p r o v i d e s  f o r  e x p e c t e d  ra te  i n c r e a s e s  i n  s u p p o r t  c o n t r a c t o r  wages and a n t i c i p a t e d  u t i l i t y  wage 
commensurate w i t h  p lanned  program a c t i v i t i e s .  

The 1987 

A. FACILITIES SERVICES................................ 11,79€ 18,757 15,861 21,820 

Ames i n c l u d e s  11 major  t e c h n i c a l  f a c i l i t i e s .  T h i s  p h y s i c a l  p l a n t  s u p p o r t s  an a v e r a g e  d a i l y  p o p u l a t i o n  
o f  2,500 t o  2,900 p e r s o n n e l .  Many o f  t h e  f a c i l i t i e s  are u t i l i t z e d  on s c h e d u l e s  i n v o l v i n g  more t h a n  one 
s h i f t  and f r e q u e n t l y  d u r i n g  o f f- peak  h o u r s .  
p o p u l a t i o n  o f  900 t o  1,200 p e r s o n n e l .  
more t h a n  one s h i f t ,  which f r e q u e n t l y  o p e r a t e  d u r i n g  o f f- p e a k  h o u r s .  

The p h y s i c a l  p l a n t  a t  Dryden houses  an a v e r a g e  d a i l y  o n- s i t e  
Many of t h e  test  f a c i l i t i e s  are a l s o  u t i l i z e d  on s c h e d u l e s  i n v o l v i n g  
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Summary o f  Fund Requirements 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Est imate 
.(Thousands o f  

............................ 47 43 47 48 1. Renta l  of Real Proper ty  - 

3 408 2. Maintenance and Related Services................... 3,681 4,032 3,065 L 

a. Facilities..................................... 3,634 3,983 3,023 3,361 
b. Equipment ...................................... 47 49 42 47 

- - - 

4 365 3. Cus tod ia l  Services................................. 3,367 4,301 3,976 L 

4. U t i l i t y  Services................................... 4,700 10,377 8,777 14,000 

15,861 21,820 To ta l ,  F a c i l i t i e s  Services....................... 11,796 18,757 

ExDlanat ion o f  Fund Reauirements 

1. Renta l  o f  Real Proper ty  ............................ 48 - 47 - 43 - 47 

A t  Dryden, t h i s  i t em p rov ides  f o r  the  r e n t a l  o f  t r a i l e r s  t o  p rov ide  o f f i c e ,  shop, l abo ra to r y ,  and 
s to rage  space i n  suppor t  o f  the Space S h u t t l e  program. 
1986 c u r r e n t  est imate i s  due t o  purchase r a t h e r  than r e n t a l  o f  some o f  the t r a i l e r s  which suppor t  the  Space 
S h u t t l e  program. 

2. Maintenance and Related Services................... 3,681 4,032 3,065 3,408 

The decrease from the  1986 budget es t imate  t o  t he  

The 1987 es t imate  p rov ides  f o r  the same r e n t a l  space as 1986. 

A t  Ames, maintenance and r e p a i r  i nc l udes  the  maintenance o f  grounds and emergency r e p a i r s  o f  heat ing,  
v e n t i l a t i n g ,  and l i g h t i n g  equipment i n  the  i n s t i t u t i o n a l  b u i l d i n g s  and o f f i c e s .  Maintenance o f  grounds 
i nc l udes  maintenance o f  approx imate ly  30 acres o f  improved p lan ted  areas and assoc ia ted p e s t  c o n t r o l ;  
maintenance o f  approx imate ly  45 acres o f  unimproved areas such as subs ta t ions ,  a i r c r a f t  taxiways, dra inage 
d i t ches ,  l a r g e  f i e l d s  and roadway shoulders  w i t h i n  these areas; and vacuum sweeping approx imate ly  42 acres 
o f  s t r e e t s ,  pa rk i ng  l o t s ,  and a i r c r a f t  ramp, tax iway and V/STOL areas. 
a l l  f a c i l i t i e s ,  i n c l u d i n g  those used f o r  Shu t t l e .  The r e d u c t i o n  from the  1986 budget es t imate  t o  t he  1986 

A t  Dryden, t h i s  a c t i v i t y  i n v o l v e s  
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c u r r e n t  es t imate  r e f l e c t s  de lay and d e f e r r a l  o f  planned maintenance a c t i v i t i e s  and lower than a n t i c i p a t e d  
c o n t r a c t o r  wage ra tes .  The increase from 1986 t o  1987 r e f l e c t s  a n t i c i p a t e d  suppor t  c o n t r a c t o r  wage r a t e  
inc reases  and expected p r i c e  l e v e l s  f o r  supp l ies ,  ma te r i a l s ,  equipment and o ther  c o n t r a c t u a l  e f f o r t .  . .  . . .  

1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Est imate 
(Thousands o f  -m 

3. Cus tod ia l  Services................................. 3,367 4,301 3,976 4,365 

J a n i t o r i a l  and b u i l d i n g  c l ean ing  se rv i ces  a re  assoc ia ted w i th  approx imate ly  two and t h ree  qua r te r s  
m i l l i o n  square f e e t  o f  va r i ous  types  o f  space l oca ted  i n  226 b u i l d i n g s  and s t ruc tu res ,  and over 90 t r a i l e r s  
which p rov ide  temporary o f f i c e  and shop space. Secu r i t y  se rv i ces  a re  f o r  b u i l d i n g s  and p roper ty ,  i n c l u d i n g  
a i r c r a f t  and computer f a c i l i t i e s ,  and " round- the- clock"  s t a f f i n g  o f  an emergency du t y  o f f i c e  which mon i to rs  
f i r e ,  s e c u r i t y ,  and sa fe t y  alarms, and coord ina tes  f i r e ,  s e c u r i t y ,  and s a f e t y  areas i n  emergency 
s i t u a t i o n s .  Other se rv i ces  i nc l uded  are pes t  c o n t r o l  se rv ices ,  r e fuse  c o l l e c t i o n ,  laundry  and c u s t o d i a l  
supp l ies .  

Th is  a c t i v i t y  i n v o l v e s  suppor t  c o n t r a c t o r  e f f o r t s  which p rov ide  j a n i t o r i a l  and s e c u r i t y  se rv ices ,  f i r e  
p r o t e c t i o n  and o the r  misce l laneous c u s t o d i a l  se rv i ces  and supp l ies .  The decrease from the  1986 budget 
es t imate  t o  the 1986 c u r r e n t  es t imate  i s  the  r e s u l t  o f  decreases i n  suppor t  con t rac to r  wage r a t e s  and de lay 
and d e f e r r a l  o f  a c t i v i t i e s  t o  r e f l e c t  budget reduc t ions .  The inc rease  i n  1987 i s  due t o  expected changes i n  
p r i c e s  f o r  goods and se rv i ces  purchased. 

4. U t i l i t y  Services................................... 4,700 10,377 8,777 14,000 

The major u t i l i t y  s e r v i c e  i s  e l e c t r i c i t y  w i th  l e s s e r  requirements f o r  n a t u r a l  gas, f u e l  o i l ,  water and 
sewage serv ices .  

A t  Ames, e l e c t r i c i t y  i s  p rov ided  by t he  U.S. Bureau o f  Reclamat ion 's  Cen t ra l  V a l l e y  P r o j e c t ,  marketed by 
the  Western Area Power A d m i n i s t r a t i o n  (WAPA) o f  the  Department o f  Energy, and t he  P a c i f i c  Gas and E l e c t r i c  
Company (PG&E); n a t u r a l  gas i s  prov,ided by PG&E; water by t he  U.S. Naval  A i r  S t a t i o n  a t  M o f f e t t  F i e l d ;  and 
sewage s e r v i c e  by the  C i t y  o f  Mountain View. 

Approximately 80 percen t  o f  the  e l e c t r i c  power a t  Ames M o f f e t t  i s  consumed i n  the  ope ra t i on  o f  h i g h  
power demand research f a c i l i t i e s ,  such as the  U n i t a r y  P lan  wind t u n n e l  system, t he  14- foo t  t r anson i c  wind 
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tunne l ,  and the ope ra t i on  o f  s imu la to r s  and sma l le r  wind tunnels .  
gas i s  used i n  research f a c i l i t i e s ;  the  o the r  p a r t  i s  used f o r  hea t i ng  and v e n t i l a t i o n  o f  i n s t i t u t i o n a l  
b u i l d i n g s .  Ames, M o f f e t t  F i e l d ,  accounts f o r  95 percen t  o f  the o v e r a l l  u t i l i t y  energy usage and 91 percen t  
o f  t o t a l  u t i l i t y  costs .  

Approximately 55 percen t  o f  the  n a t u r a l  

A t  Dryden u t i l i t y  se rv i ces  a re  purchased through A i r  Force c o n t r a c t s  wi th r e g i o n a l  u t i l i t y  companies 
wi th  cos t s  based on A i r  Force p r o j e c t e d  ra tes .  The l a r g e s t  amount i s  f o r -  e l e c t r i c i t y  wi th l e s s e r  amounts 
f o r  n a t u r a l  gas, f u e l  o i l ,  water and sewage serv ices .  

The inc rease  between 1985 and 1986 c u r r e n t  es t imate  i s  p r i m a r i l y  caused by increased WAPA ra tes ,  t he  
e f f e c t  o f  which i s  l e s s  than a n t i c i p a t e d  i n  the 1986 budget est imate.  The increase between t he  1986 c u r r e n t  
es t imate  and the  1987 budget es t imate  is due t o  an inc rease  i n  e l e c t r i c i t y  consumption and ra tes .  Rate 
increases a re  those pub l i shed  by WAPA, scheduled t o  become e f f e c t i v e  i n  FY 1986 and 1987, r e s p e c t i v e l y .  

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  

B. TECHNICAL SERVICES................................. 3,944 4,924 3,721 4,186 

Summary o f  Fund Requirements 

.......................... 3 054 1. Automatic Data Process inq 2,843 3,872 2,677 L 

a. Equipment ...................................... 41 9 1,210 180 200 
b. Operat ions ..................................... 2,424 2,662 2,497 2,854 

572 

a. L i b ra r y . .  ...................................... 89 59 64 70 
b. Educat ion and Information...................... 451 521 466 502 

- 530 - 580 - 540 2. S c i e n t i f i c  and Technica l  Information............... - 

3. Shop and Support Services.......................... 561 472 514 560 

To ta l ,  Technica l  Services........................ 3,944 4,924 3,721 4,186 
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Explanation of Fund Requirements 

1986 1987 
1985 Budget Current Budget 

Actual Estimate Estimate Estimate 
m n d s  of 

1. Automatic Data Processing. ......................... 2,843 3,872 2,677 3,054 

T h i s  category includes the cen t ra l  administrat ive ADP f a c i l i t y  equipment and operating costs .  The 
decrease from the 1986 budget estimate to  the 1986 current  estimate is due t o  delays imposed on t h e  Center 's  
o f f i ce  automation plan. The 1987 increase provides f o r  minor, b u t  c r i t i c a l l y  needed, changes i n  the 
administrat ive mainframe, as  well a s  anticipated support contractor r a t e  increases. 

2. Sc i en t i f i c  and Technical Information............... 540 - 580 - 53 0 - 572 - 

T h i s  category provides f o r  the purchase of books, supplies,  and materials  for the operation of t h e  
Dryden l ib ra ry .  Also included i n  t h i s  category is a support contract  t o  perform public information 
services ,  media development, and education programs. The 1986 current  estimate r e f l e c t s  a reduction i n  
Shut t le  public a f f a i r s  requirements and decreased l ib ra ry  costs  from t h e  1986 budget estimate. The 1987 
estimate r e f l e c t s  the same leve l  a s  1986 a t  ant ic ipated 1987 cost  r a tes .  

3. Shop and Support Services.......................... 561 - 472 - 514 - 560 - 
T h i s  category includes administrat ive shop, photo and graphics, and audiovisual services primarily 

supporting the public a f f a i r s  ac t iv i ty .  The increase i n  the 1986 current estimate and 1987 budget estimate 
provides for  the same leve l  of services  as the 1985 actual  a t  anticipated cost  r a tes .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Est imate 
(Thousands o f  Dollars) 

8,226 
-- 

C. MANAGEMENT AND OPERATIONS.......................... 8,598 7,835 7,835 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications...................... 3,048 2,444 2,905 3,047 

2 .  P r i n t i n g  and Reproduct ion .......................... 187 332 163 172 

3 .  Transpo r ta t i on  ..................................... 946 898 878 924 

4 .  I n s t a l l a t i o n  Common Services....................... 4,417 4,161 3,889 4,083 

To ta l ,  Management and Operat ions ................. 8,598 7,835 7,835 8,226 

Exp lana t i on  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications...................... 3,048 2,444 2,905 3,047 

Communications se rv i ces  a re  p rov ided  by the  General Serv ices Admin i s t r a t i on  (GSA) f o r  the  Federa l  
Telecommunications Service, and t he  P a c i f i c  Telephone and Telegraph Company and the General Telephone and 
Telegraph Company f o r  l o c a l  se rv i ces  a t  Ames and Dryden, r e s p e c t i v e l y .  Other communications c o n s i s t  o f  
t e l e t y p e  equipment and se rv i ces  p rov ided  by Western Union. 
equipment and the support  c o n t r a c t  f o r  te lephone operators .  The inc rease  from the 1986 budget es t imate  t o  
t he  1986 c u r r e n t  es t imate  i s  due t o  inc reases  i n  l o c a l  communication costs.  The 1987 es t imate  r e f l e c t s  t he  
same l e v e l  o f  s e r v i c e  p l u s  a n t i c i p a t e d  r a t e  increases. 

A lso  i nc l uded  a re  t h e  lease  o f  swi tchboard 

2 .  P r i n t i n q  and Reproduct ion .......................... 187 - 332 - 163 - 172 - 

The est imate f p r  a d m i n i s t r a t i v e  p r i n t i n g  i nc l udes  the  ope ra t i ng  cos t s  o f  the p r i n t i n g  and rep roduc t i on  
f a c i l i t y  as w e l l  as supp l ies ,  ma te r i a l s ,  equipment a c q u i s i t i o n s  and ou t s i de  procurements. A l l  common 
processes o f  d u p l i c a t i o n ,  i n c l u d i n g  pho tos ta t i ng ,  b l u e p r i n t i n g  arid m i c r o f i l m i n g  are inc luded .  The decrease 
from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  a r e d u c t i o n  i n  t he  l e v e l  o f  p r i n t i n g  
a c t i v i t y .  The increase i n  the  1987 budget es t imate  p rov ides  f o r  l e v e l  se rv i ces  a t  a n t i c i p a t e d  r a t e  
increases.  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Es t imate  
m n d s  o f  

..................................... 898 878 924 3. T ranspo r ta t i on  946 - - - - 
The est imates i n c l u d e  motor poo l  ope ra t i on  cos t s  i n c l u d i n g  GSA v e h i c l e  r e n t a l s ,  f r e i g h t  costs ,  

Government b i l l s  o f  lad ing ,  a i r  f r e i g h t  and o the r  genera l  shipments. 
es t imate  from the 1986 budget es t imate  i s  due t o  a decrease i n  suppor t  con t rac to r  ra tes .  The 1987 budget 
es t imate  p rov ides  f o r  t he  same l e v e l  o f  s e r v i c e  as 1986 p l u s  a n t i c i p a t e d  r a t e  increases. 

The r e d u c t i o n  i n  t he  1986 c u r r e n t  

4. I n s t a l l a t i o n  Common Services....................... 4,417 4,161 3,889 4,083 

These se rv i ces  i n c l u d e  suppor t  t o  cen te r  management and s t a f f  a c t i v i t i e s ,  medica l  se rv ices ,  and 
i n s t a l l a t i o n  suppor t  a c t i v i t i e s .  For  example, t h i s  category i nc l udes  those suppl ies,  m a t e r i a l s  and se rv i ces  
i n  suppor t  o f  Center management, genera l  and pa ten t  l e g a l  se rv ices ,  personnel,  procurement, and f i n a n c i a l  
management serv ices .  Medica l  se rv i ces  i n c l u d e  the  s t a f f i n g  o f  the h e a l t h  uni ts,  l a b o r a t o r y  s e r v i c e  fees, 
c l i n i c  supp l ies ,  and maintenance o f  c l i n i c  equipment. I n s t a l l a t i o n  suppor t  se rv i ces  p rov ide  c o n t r a c t o r  
suppor t  f o r  supply  and p rope r t y  management, ma i l ,  p i ckup  and d e l i v e r y  serv ices ,  and postage. The decrease 
from the  1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  i s  due t o  a rees t ima te  o f  suppor t  c o n t r a c t o r  wage 
ra tes .  The 1987 budget es t imate  p rov ides  approx imate ly  t he  same l e v e l  o f  e f f o r t  as i n  1986. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATE 

LANGLEY RESEARCH CENTER 

DESCRIPTION 

The Langley Research Center (LaRC), l o c a t e d  a t  Hampton, V i r g i n i a ,  was es tab l i shed  i n  1917. I t  i s  s i t u a t e d  
between N o r f o l k  and Wi l l iamsburg,  V i r g i n i a ,  i n  the Tidewater area o f  Hampton Roads. The Center u t i l i z e s  807 
acres of Government-owned land, d i v i d e d  i n t o  two areas by t he  runway f a c i l i t i e s  o f  Langley A i r  Force Base. 
Runways, some u t i l i t i e s ,  and c e r t a i n  o the r  f a c i l i t i e s  are used j o i n t l y  by NASA and the A i r  Force. I n  
a d d i t i o n ,  t he re  a re  110 acres o f  NASA-owned l and  l o c a t e d  i n  the  c i t y  o f  Newport News, V i r g i n i a ,  and 3,276 
acres under permi t  from the  Department o f  I n t e r i o r .  The t o t a l  c a p i t a l  investment o f  the  Langley Research 
Center, i n c l u d i n g  f i x e d  assets  i n  progress and con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  l o c a t i o n s ,  as o f  
September 30, 1985, was $765,250,000. 

CENTER ROLES AND MISSIONS 

Langley cont inues t o  p l a y  a l e a d i n g  r o l e  i n  t he  development o f  aeronaut i cs  and space technology. 
Techn ica l  exce l lence  i n  s p e c i f i e d  research areas i s  a t t r i b u t e d  t o  the  q u a l i t y  and c a p a b i l i t y  o f  t he  c i v i l  
s e r v i c e  s t a f f  and t o  the  a v a i l a b i l i t y  o f  unique ae ronau t i ca l  f a c i l i t i e s .  The p r i n c i p a l  and suppor t ing  r o l e s  
a re  : 

PRINCIPAL 

Transpor t  A i r c r a f t  Technology - develop a technology base f o r  improv ing t r a n s p o r t  a i r c r a f t  as a cos t  
e f f ec t i ve ,  safe,  and env i ronmenta l l y  compat ib le  t r a n s p o r t a t i o n  mode. 

General  A v i a t i o n  and Commuter A i r c r a f t  Technology - develop and ma in ta i n  an engineer ing technology base 
r e l a t e d  t o  improv ing genera l  a v i a t i o n  and c o m u t e r  a i r c r a f t .  

Transatmospheric Research and Technoloqy - combine aeronaut i cs  and space d i s c i p l i n e s  t o  p rov ide  t he  
technology fo r  a f u t u r e  c l a s s  o f  v e h i c l e s  capable o f  f l i g h t  t o  o r b i t  and/or hypersonic  c ru ise .  

High-speed, H i g h l y  Maneuverable A i r c r a f t  Technoloqy - conduct c u t t i n g  edge d i s c i p l i n e  research a p p l i c a b l e  
t o  m i l i t a r y  a i r c r a f t  and m i s s i l e s .  
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Fundamental Aerodynamics - advance t i l e  genera l  s t a te- o f- the- a r t ,  bo th  t h e o r e t i c a l  and exper imental .  

Acous t i cs  and Noise Reduct ion - conduct research and develop a technology base r e l a t e d  t o  reduc ing  
i n t e r i o r  and e x t e r i o r  a i r c r a f t  noise. 

Aerospace Veh i c l e  S t ruc tu res  and M a t e r i a l s  - develop a technology base f o r  p o t e n t i a l  advances. 

Guidance and C o n t r o l  Technology - develop a technology base r e l a t e d  t o  improv ing a i r c r a f t  and spacec ra f t  
c o n t r o l  and guidance systems. 

Advanced Space Veh i c l e  C o n f i g u r a t i o n  Technoloqy - develop technology f o r  advanced v e h i c l e  t r a n s p o r t a t i o n  
systems, i n c l u d i n g  orbit-on-demand veh ic les ,  aeroass is ted  o r b i t  t r a n s f e r ,  t ransatmospheric veh ic les ,  and 
maneuvering r e e n t r y  veh i c l es .  

Advanced Space Systems Technology - develop a technology base and systems a n a l y s i s  c a p a b i l i t y  f o r  l a r g e  
space antenna a p p l i c a t i o n s  and space s t a t i o n  system t rade  s tud ies .  

Sensor and Data A c q u i s i t i o n  Technoloqy - develop a technology base f o r  sensors and data a c q u i s i t i o n  
devices. 

Technology Experiments i n  Space - d e f i n e  and develop space technology exper iments i n  suppor t  o f  LaRC r o l e s  
i n c l u d i n g  ma te r i a l s ,  s t r u c t u r e s ,  c o n t r o l  and dynamics o f  l a r g e  space s t r u c t u r e s ,  l a r g e  space antenna - 

systems, remote sensor ing atmospheric sciences, and advanced t r a n s p o r t a t i o n  systems. 

Atmospheric Sciences Technoloqy - develop improved techniques f o r  atmospheric sensing. I nc l udes  research,  
exper iment development/management, da ta  ana lys is ,  and i n v e s t i g a t o r  management and s p e c i a l i z e d  
g r o u n d / a i r c r a f t  i n v e s t i g a t i o n s .  
sensing. 

Th is  a l s o  i nc l udes  development o f  S h u t t l e  payloads r e l a t e d  t o  atmospheric 

Upper Atmospheric Research - p rov ide  miss ion  ana l ys i s ,  sensor development, da ta  i n t e r p r e t a t i o n ,  and 
u t i l i z a t i o n  f o r  remote sensing; c o n t r i b u t i n g  t o  model development. 

Hypersonic P ropu l s i on  Systems - c o n t r i b u t e  t o  the technology base o f  a i r b r e a t h i n g  p ropu l s i on  systems by 
advancing the s ta te- o f-  the- a r t  o f  hypersonic  p ropu ls ion .  

SUPPORTING 

R o t o r c r a f t  Technology - c o n t r i b u t e  t o  the  development of t he  technology base wi th emphasis on s t r u c t u r e s ,  
a e r o e l a s t i c i t y ,  acoust ics ,  no ise,  and a v i o n i c s  components. 

RPM 7-2 



P lane ta ry  E n t r y  Technology - p rov ide  p l a n e t a r y  and e n t r y  aerothermodynamics exper imenta l  and a n a l y t i c a l  
data.  

Computat ional  F l u i d  Dynamics - c o n t r i b u t e  t o  the  so f tware  technology base. 

Launch Veh ic le  Procurement - develop and p rocure  for  sc ience /app l i ca t i ons  missions, i n c l u d i n g  Scout launch  
veh i c l e .  
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding P lan  by Func t i on  

1985 
A c t u a l  

I. Personnel and Related Costs......................... 116,525 

11. Travel.............................................. 2,735 

111. Operat ion o f  Installation........................... 27,862 

A. F a c i l i t i e s  Services.. ........................... (15,968) 

B. Techn ica l  Services.. ............................ (3,304) 

C. Management and Operat ions ....................... (8,5903 

To ta l ,  Fund Requirements ...................... 147,.122 

1986 
Budqet Cur ren t  

Est imate Es t imate  
(Thousands o f  Dollars) 

119,762 117,556 

3,175 2,935 

29,538 31,279 

( 18,092 ) (17,112) 

(5,197 (4,436 

(7,990 ) (7,990 ) 

150 029 2- 154,216 

1987 
Budget 

Es t imate  

118,595 

3,220 

33,Z 18 

(18,057 

(6,771 ) 

(8,390 

155,033 
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D i s t r i b u t i o n  o f  C i v i l  Serv ice Workyears 

RESEARCH AND DEVELOPMENT .................................. 
Space S t a t i o n  ........................................... 
Space T ranspo r ta t i on  C a p a b i l i t y  Development ............. 
Space Science and A p p l i c a t i o n s  .......................... 

L i f e  Sciences ......................................... Phys ics  and Astronomy ................................. 
Space A p p l i c a t i o n s  .................................... 

Commercial Programs ..................................... 
Technology U t i l i z a t i o n  ................................ 
Commercial Use o f  Space ............................... 

Aeronaut ics  and Space Technology ........................ 
Aeronau t i ca l  Research and Technology .................. 
Transatmosperhic Research and Technology .............. 
Space Research and Technology ......................... 

S h u t t l e  Produc t ion  and Operat ions C a p a b i l i t y  ............ 
Sub to ta l ,  d i r e c t  workyears ............................ 

Space F l i g h t ,  Con t ro l  and Data Corrrnunications ............. 
Space T ranspo r ta t i on  Operat ions ......................... 

Center Management Operat ions Support  ...................... 
To ta l .  f u l l - t i m e  workyears ............................ 

To ta l .  workyears .................................... 
Other than f u l l - t i m e  .................................. 

1985 
A c t u a l  

2. 070 

66 

15 
. 
. 
23 2 

7 
. 

7 
218 

10 
9 
. 

1 

1. 748 
1. 304 
... 
443 

38 
11 
. 

27 

2. 108 

2. 824 

716 

109 

2. 933 

1986 
Budget Cur ren t  

Est imate Est imate 
(Thousands o f  

2. 144 2. 145 

55 

2 

188 187 
6 

6 6 
182 175 

- 50 

10 
- 
. . 

. . ... 

12 
8 
. 10 

8 
. 

4 2 

1. 884 
1. 355 
... 
529 

1. 892 
1. 375 
... 
516 

24 25 

25 24 

2, 169 2, 169 

639 643 

. . ... ... 

2, 808 2, 812 

97 99 

2. 905 2. 911 

1987 
Budget 

Est imate 

2. 147 

55 

2 
. 
. 
192 

1 
. 

6 
185 

9 
7 
2 

. 

1. 890 
1. 332 

70 
487 

22 

22 

2.169 

. ... 

643 

2. 812 

99 

2. 911 
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PROGRAM DESCRIPTION 

RESEARCH AND DEVELOPMENT 

Permanent C i v i l  
Serv ice  Workyears 

SPACE STATION.............. ........................................................ 55 

Space S t a t i o n  e f f o r t  w i l l  c o n s i s t  o f  d i r e c t  suppor t  t o  systems eng ineer ing  a c t i v i t i e s ,  user accommodation 
and u t i l i z a t i o n  e f f o r t s ,  and advanced technology development work. A d d i t i o n a l l y ,  LaRC w i l l  per form 
d e f i n i t i o n  and i n t e g r a t i o n  s t u d i e s  and w i l l  d e f i n e  and analyze e v o l u t i o n a r y  opt ions.  

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT........................................ 2 

The o b j e c t i v e  o f  t h i s  a c t i v i t y  i s  t o  eva lua te  a l t e r n a t e  crew s a f e t y  s t r a t e g i e s  f o r  near- and fa r- te rm 
space miss ion  scenarios;  t o  e s t a b l i s h  s a f e t y  c r i t e r i a  and i d e n t i f y  technology requi rements t o  meet those 
c r i t e r i a ;  and t o  per form des ign syn thes i za t i on ,  a n a l y t i c a l  modeling, and systems a n a l y s i s  and e v a l u a t i o n  
tasks  on competing space s t a t i o n  technology concepts. 

PHYSICS AND ASTRONOMY.............................................................. 1 

The o b j e c t i v e  o f  the Heavy N u c l e i  C o l l e c t i o n  P r o j e c t  i s  t o  o b t a i n  da ta  on heavy n u c l e i  i n  space f o r  use i n  
s tud ies  o f  the  nuc leo syn thes i s  i n  recen t  exp los i ve  processes i n  the  Universe and f o r  use i n  the  fundamental 
nuc lear  phys ics  and as t rophys ics  s tud ies .  

LIFE SCIENCES...................................................................... 6 

This research b r i n g s  toge ther  an i n t e r d i s c i p l i n a r y  program t o  i n v e s t i g a t e  hypotheses concerning the  r o l e  
of  wet land ecosystems i n  the g l o b a l  methane c y c l e  and the concen t ra t i on  and f l u x  o f  o rgan ic  carbon. The 
r a d i a t i o n  e f f e c t s  and p r o t e c t i o n  program focuses on s h i e l d i n g  and r a d i a t i o n  phys ics  through fundamental 
s tudy of  the  i n t e r a c t i o n s  w i t h  and t r a n s p o r t  through m a t e r i a l s  o f  r a d i a t i o n ,  i n c l u d i n g  g a l a c t i c  and s o l a r  
cosmic rays  and trapped r a d i a t i o n .  

The space a p p l i c a t i o n s  program a t  Langley p rov ides  a n a t i o n a l  research  c a p a b i l i t y  f o r  understanding t h e  
environment and f o r  develop ing r e l a t e d  atmospheric sensing systems and techniques. The Cente r ' s  t e c h n i c a l  
e x p e r t i s e  i s  w ide ly  recognized i n  the areas o f  remote sensing o f  the  E a r t h ' s  atmospheric t r a c e  spec ies and 
o f  t h e o r e t i c a l  and e m p i r i c a l  atmospheric modeling. I n  the  area o f  Upper Atmospheric Research, Langley c i v i l  
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service p e r s o n n e l  w i l l  c o n t i n u e  t o  s t u d y  t h e  E a r t h ' s  a tmosphere  i n  1987 t o  assess any c h a n g e s  c a u s e d  by man 
and d e t e r m i n e  whether  or n o t  t h e r e  is any a s s o c i a t e d  change i n  t h e  c h e m i c a l  c o m p o s i t i o n  o f  t h e  s t r a t o s p h e r e  
t h a t  would change t h e  t r a n s m i s s i o n  o f  s o l a r  u l t r a  v i o l e t  t o  t h e  E a r t h ' s  s u r f a c e .  
d e f i n i n g  and d e v e l o p i n g  S h u t t l e  and s a t e l l i t e  e x p e r i m e n t s  which w i l l  p r o v i d e  measurements  o f  a t m o s p h e r i c  
c o n s t i t u e n t s  and o t h e r  c h a r a c t e r i s t i c s .  

E f f o r t s  w i l l  c o n t i n u e  i n  

A s i g n i f i c a n t  improvement i n  t h e  u n d e r s t a n d i n g  o f  man's impac t  on t h e  a tmosphere  and climate w i l l  be  
o b t a i n e d  from t h e  combina t ion  of  Lang ley  d e v e l o p e d  s t a t i s t i c a l / t h e o r e t i c a l  models and t h e  comprehens ive  
g l o b a l  d a t a  s e t  p r o v i d e d  by s p a c e b o r n e  s e n s o r s  s u c h  as Limb I n f r a r e d  Moni tor  o f  t h e  S t r a t o s p h e r e ,  
S t r a t o s p h e r i c  A e r o s o l  Measurements 11, S t r a t o s p h e r i c  A e r o s o l  and Gas Exper iments ,  Measurement o f  Air 
P o l l u t i o n  from S a t e l l i t e s ,  and E a r t h  R a d i a t i o n  Budget Exper iments .  The C e n t e r ' s  s e n s o r  development  program 
encompasses  t h e  b r o a d e s t  p o s s i b l e  r a n g e  o f  advanced remote  s e n s i n g  t e c h n i q u e s ,  i n c l u d i n g  c o r r e l a t i o n  g a s  
f i l t e r  r a d i o m e t r y  and i n t e r f e r o m e t r y ,  laser h e t e r o d y n e  r a d i o m e t r y ,  l i d a r ,  and a c t i v e  and p a s s i v e  microwave 
t e c h n i q u e s .  

The C e n t e r  is managing t h e  G l o b a l  T r o p o s p h e r i c  Exper iment  which is a c o o r d i n a t e d  program o f  t h e o r e t i c a l  
mode l ing ,  f i e l d  measurements ,  d a t a  a n a l y s i s ,  and t e c h n o l o g y  development  t o  c o n t r i b u t e  t o  t h e  enhanced 
u n d e r s t a n d i n g  o f  t h e  c h e m i c a l  and dynamic p r o c e s s e s  o f  t h e  g l o b a l  t r o p o s p h e r e .  

S t u d i e s  o f  t h e  E a r t h ' s  r a d i a t i o n  b u d g e t  are fundamenta l  t o  t h e  u n d e r s t a n d i n g  o f  climate phenomena. 
Lang ley  
Budget Exper iment ,  a pr ime e l e m e n t  i n  NASA's s u p p o r t  o f  t h e  N a t i o n a l  Climate Program. 
budge t  s t u d i e s ,  based  on Nimbus d a t a ,  are examining t h e  r e l a t i o n s h i p  of r a d i a t i o n  b u d g e t  t o  s u c h  
c l i m a t o l o g i c a l  p a r a m e t e r s  as c l o u d i n e s s ,  snow and ice  c o v e r ,  and sea s u r f a c e  t e m p e r a t u r e .  
R a d i a t i o n  Budget Exper iment  s a t e l l i t e ,  equ ipped  w i t h  t h e  i n s t r u m e n t s  which were t h e  r e s p o n s i b i l i t y  o f  
Langley Research  C e n t e r ,  was l a u n c h e d  i n  O c t o b e r  1984; t h e  i n s t r u m e n t s  on NOAA 9 were launched  i n  December 
1984; and t h e  l a s t  set  o f  i n s t r u m e n t s  is s c h e d u l e d  f o r  l a u n c h  i n  S p r i n g  1986 on NOAA G ;  t h u s  a n a l y s i s  of t h e  
d a t a  w i l l  be c o n t i n u e d  i n  1987.  

h a s  t h e  r e s p o n s i b i l i t y  f o r  t h e  s e n s o r  deve lopment ,  and d a t a  management f o r  t h e  E a r t h  R a d i a t i o n  
P r e l i m i n a r y  r a d i a t i o n  

The E a r t h  

Permanent  C i v i l  
S e r v i c e  Workyears 

TECHNOLOGY UTILIZATION............................................................. 7 

The g e n e r a l  o b j e c t i v e  o f  t h e  NASA t e c h n o l o g y  u t i l i z a t i o n  program is t o  enhance economic growth and 
c o n t r i b u t e  t o  t h e  t e c h n o l o g i c a l  s o l u t i o n  o f  p u b l i c  problems t h r o u g h  t h e  t r a n s f e r  o f  new t e c h n o l o g y ,  from 
a e r o n a u t i c a l  and s p a c e  r e s e a r c h  and development  e f f o r t s ,  t o  t h e  nonaerospace  segments  o f  t h e  economy. 
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I n  1987, c i v i l  s e r v i c e  personnel  w i l l  p rov ide  suppor t  t o  d e f i n e  methods t o  expedi te  the  a p p l i c a t i o n  o f  new 
technology through the compression o f  the  t ime r e q u i r e d  from genera t ion  o f  technology t o  i t s  use i n  t he  
economy; and encourage the use of aerospace technology i n  nonaerospace segments o f  the economy hav ing  
problems amenable t o  t echno log i ca l  s o l u t i o n s .  

Permanent C i v i l  
Serv ice  W orkvears 

COMMERCIAL USE OF SPACE............................................................ 2 

The o b j e c t i v e  o f  the Commercial Use o f  Space program i s  t o  increase p r i v a t e  sec to r  awareness o f  space 
o p p o r t u n i t i e s  and encourage i n d u s t r y  investment  and p a r t i c i p a t i o n  i n  h i g h  technology space based research 
and development. This e f f o r t  w i l l  e s t a b l i s h  an o r g a n i z a t i o n a l  f o c a l  p o i n t  t o  i n i t i a t e  a program 
s p e c i f i c a l l y  in tended t o  f o s t e r  commercial use and access t o  space. 

AERONAUTICAL RESEARCH AND TECHNOLOGY............................................... 1,332 

The ae ronau t i ca l  and research technology program a t  Langley i s  cha rac te r i zed  by t h e  dynamic i n t e r a c t i o n  
between a broad spectrum o f  t e c h n i c a l  d i s c i p l i n e s ,  t he  a p p l i c a t i o n  o f  d i s c i p l i n e  research t o  s p e c i f i c  
technology requirements,  demonstrat ions o f  p a r t i c u l a r  technology a p p l i c a t i o n s ,  and the  in- depth examinat ion 
o f  f u t u r e  technology requirements.  The unique wind tunne l ,  computing f a c i l i t i e s ,  and f l i g h t  opera t ions  
c a p a b i l i t y  a t  Langley complement t he  e x p e r t i s e  o f  the  t e c h n i c a l  s t a f f  t o  produce a broad cohesive program i n  
ae ronau t i ca l  research. 

The aerodynamics a c t i v i t y  a t  Langley encompasses ex tens ive  t h e o r e t i c a l  and exper imenta l  a c t i v i t i e s .  Bas ic  
work i n  f l u i d  and f l i g h t  mechanics i n v o l v e s  t h e o r e t i c a l  and exper imenta l  de te rm ina t i on  o f  aerodynamic f lows  
and complex a i r c r a f t  motions. The program u t i l i z e s  t he  unique Langley c a p a b i l i t i e s  made p o s s i b l e  by the  
VPS-32 computer and recent ly- developed cryogenic  wind t unne l  t e s t i n g  c a p a b i l i t y  p rov ided  i n  the  n a t i o n a l  
t r anson i c  f a c i l i t y  which a l lows  the  f u l l  s i m u l a t i o n  o f  f l i g h t  cond i t i ons .  

Research areas i n c l u d e  a i r f o i l  and wing design, f l o w - f i e l d  ana lys is ,  c o n f i g u r a t i o n  des ign processes, 
a i r c r a f t  no ise  p r e d i c t i o n ,  c o n t r o l  ana lys is ,  a i r c r a f t  drag reduc t ion ,  p ropu l s i on  system i n t e g r a t i o n ,  f l i g h t  
dynamics, and f i g h t e r  and m i s s i l e  aerodynamics. The VPS-32 computer w i l l  be used i n  the  areas o f  f a r - f i e l d  
no ise,  three- dimensional  (3-D) p o t e n t i a l  f l o w  programs, and the  s o l u t i o n  o f  2-D and 3-D Navier-Stokes 
equat ions. Wind t unne l  and f l i g h t  t e s t s  w i l l  be cont inued on genera l  a v i a t i o n  a i r c r a f t  c o n f i g u r a t i o n s  
hav ing the p o t e n t i a l  f o r  p r a c t i c a l  s t a l l  immunity and means f o r  s p i n  avoidance. Bas ic  research on the 
concept ion and development o f  methods f o r  reduc ing  t u r b u l e n t  s k i n - f r i c t i o n  drag and t h e  designs f o r  bo th  
pass ive  and a c t i v e  laminar  f l o w  a i r f o i l s  w i l l  be pursued. A goa l  o f  the  a c t i v i t i e s  i n  the  v iscous drag 
r e d u c t i o n  area i s  t o  v a l i d a t e  the  va r i ous  concepts t o  t he  l e v e l  r e q u i r e d  f o r  a i r c r a f t  manufacturers t o  
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consider  t h e i r  use i n  f u t u r e  p roduc t i on  a i r c r a f t .  A p p l i c a t i o n  o f  advanced t r anson i c  t h e o r i e s  t o  the des ign 
of  improved 3-D wings w i l l  be cont inued and evaluated by wind t unne l  t e s t s .  
methodology f o r  high-performance a i r c r a f t  a t  h i g h  angles- of- at tack i n  the  areas o f  aerodynamics , c o n t r o l s ,  
and hand l ing  q u a l i t i e s  w i l l  be accelerated.  
t ransatmospher ic  f l i g h t  are be ing  s tud ied.  

The development o f  des ign 

Technology op t i ons  f o r  r e a l i z a t i o n  o f  p r a c t i c a l  hypersonic  and 

A c t i v i t i e s  i n  acous t i cs  and no ise  r e d u c t i o n  i nc l ude  research on j e t  no ise,  p r o p e l l e r  noise, i n t e r i o r  
noise, r o t o r  b lade no ise,  atmospheric propagat ion,  s t ruc tu re- borne  noise, and system no ise  p r e d i c t i o n .  

The m a t e r i a l s  and s t r u c t u r e s  e f f o r t  i s  d i r e c t e d  a t  the  development o f  new and improved s t r u c t u r a l  
ma te r i a l s ,  manufactur ing processes, and des ign technology t o  improve t he  s t r u c t u r a l  e f f i c i e n c y ,  r e l i a b i l i t y ,  
and d u r a b i l i t y  and t o  reduce des ign cos t s  o f  a i r f rames and components. This a c t i v i t y  i s  d i r e c t e d  toward 
research on advanced composite ma te r i a l s ,  advanced m e t a l l i c  ma te r i a l s ,  computer a ided a n a l y s i s  and des ign  
technology, and development of a n a l y t i c a l  or semiempi r i ca l  f a t i g u e  and l i f e  p r e d i c t i o n  methodology. Use o f  
a c t i v e  and pass ive c o n t r o l s  f o r  m i n i m i z a t i o n  o f  a e r o e l a s t i c  response, reduced s t a t i c  s t a b i l i t y ,  and 
m in im iza t i on  o f  gust  and maneuver l oads  i s  be ing  pursued i n  b o t h  t h e o r e t i c a l  and wind tunne l  s tud ies .  

Emerging t echno log i ca l  advances i n  computer systems are  be ing  e x p l o i t e d  t o  s i g n i f i c a n t l y  inc rease  t he  
u t i l i t y  and reduce the  cos t  o f  eng ineer ing  computations. 
i s  d i r e c t e d  a t  sof tware systems f o r  d i s t r i b u t e d  computer networks, methods f o r  concurrent  systems design, 
so f tware  engineer ing , f a u l t  t o l e r a n t  so f tware  techniques f o r  improved system r e l i a b i l i t y ,  and sof tware 
development management. I n v e s t i g a t i o n s  o f  advanced computer hardware a p p l i c a t i o n s  w i l l  be cont inued wi th 
a n a l y s i s  o f  f i n i t e  element s t r u c t u r a l  computat ional  costs.  

The Langley research program i n  computer science 

Con t ro l s  and guidance work a t  Langley i nc l udes  research programs t o  advance technology development i n  
a i r c r a f t  guidance and nav iga t ion ,  a i r c r a f t  c o n t r o l  systems, c o c k p i t  systems and i n t e g r a t i o n  and i n t e r f a c i n g  
techniques, and performance v a l i d a t i o n  and v e r i f i c a t i o n  methods f o r  f u l l y  i n t eg ra ted ,  h i g h l y  r e l i a b l e  f l i g h t  
c o n t r o l  systems. Also , major e f f o r t s  i n  a i r c r a f t  f l i g h t  management and opera t ing  procedures technology and 
a c t i v e  c o n t r o l s  technology f o r  conven t iona l  t a k e o f f  and l a n d i n g  a i r c r a f t  a re  be ing  conducted i n  th i s  program 
area. The work i nc l udes  requirement analyses, des ign s tud ies ,  ground s imu la t ions ,  and exper imenta l  f l i g h t  
research. 
c lasses,  in te rsys tems communications networks fo r  enhanced i n t e r f a c i n g  and i n t e g r a t i o n  o f  f unc t i ons  within 
an a i r c r a f t ,  f l i g h t  pa th  d e f i n i t i o n s ,  and advanced technology f o r  p i l o t / s y s t e m  i n t e r f a c e s  fo r  b o t h  a i r c r a f t  
and spacecra f t .  I n v e s t i g a t i o n s  w i l l  con t inue  on the  i n t e g r a t i o n  o f  a i r c r a f t  wi th enhanced c a p a b i l i t i e s  and 
t he  e v o l v i n g  a i r  t r a f f i c  c o n t r o l  system t o  achieve b e n e f i t s  i n  capac i t y  and e f f i c i e n c y  .while ma in ta i n i ng  
sa fe ty .  Other e f f o r t s  w i l l  i n c l u d e  the d e f i n i t i o n  of technology f o r  enhanced f u n c t i o n a l  i n t e g r a t i o n  t o  
inc rease  a i r c r a f t  systems r e l i a b i l i t y  and reduce ope ra t i ng  cost ,  and t he  i n v e s t i g a t i o n  o f  concepts and 
technology which w i l l  r e s u l t  i n  g r e a t l y  improved a i r c r a f t  d i s p l a y s  and i npu t / ou tpu t  c a p a b i l i t i e s .  Other 
technology a p p l i c a t i o n s  a re  found i n  research on advanced f l i g h t  c o n t r o l  systems, des ign procedures, 
hand l i ng  and f l y i n g  q u a l i t i e s  c r i t e r i a  f o r  advanced a i r c r a f t ,  and p i l o t  modeling and assessment o f  p i l o t  

The Langley e x p e r t i s e  i n  t he  c o n t r o l s  and guidance area i s  be ing  app l i ed  t o  va r i ous  a i r c r a f t  
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performance and workload. 
a i r c r a f t  c o c k p i t s  w i l l  be undertaken. 
b o t h  NASA and i n d u s t r y  research on f a u l t  t o l e r a n t  systems. The impact of l i g h t n i n g  on i nduc ing  errors i n  
d i g i t a l  a i r c r a f t  systems w i l l  con t inue  t o  be assessed. 

Research e f f o r t s  i n  develop ing and app ly ing  a r t i f i c i a l  i n t e l l i g e n c e  technology t o  
The a v i o n i c s  i n t e g r a t i o n  research  l a b o r a t o r y  con t inues  t o  be used f o r  

Langley has t r a d i t i o n a l l y  rece ived  reques ts  from o ther  agencies and i n d u s t r y  f o r  t e s t  suppor t  o f  t h e i r  
a i r c r a f t ,  m i s s i l e s ,  and systems development programs. The Aeros t ruc tu res  D i r e c t o r a t e  o f  the  U.S. Army 
A v i a t i o n  Research and Technology A c t i v i t y ,  and the A v i a t i o n  Technology D i r e c t o r a t e ,  b o t h  under A v i a t i o n  
Systems Command (AVSCOM) a re  l o c a t e d  a t  Langley. These d i r e c t o r a t e s ,  t he  pr imary i n v e s t i g a t o r s  o f  Army 
r o t o r c r a f t  s t r u c t u r e s  and av ion ics ,  work on independent research and development p r o j e c t s  and on p r o j e c t s  o f  
mutual  i n t e r e s t  wi th a s t a f f  i n t e g r a t e d  i n t o  the NASA o rgan iza t ion .  Extens ive use i s  made o f  Langley 
f a c i l i t i e s  i n  these research a c t i v i t i e s .  There a re  a l so  a l a r g e  number o f  j o i n t  programs with the A i r  Force 
Systems Command, the  Naval A i r  Systems Command, o the r  DOD components, and the  Federa l  A v i a t i o n  
Admin i s t r a t i on .  

Perm an en t C i v  il 
Serv ice  Workyears 

TRANSATMOSPHERIC RESEARCH AN0 TECHNOLOGY........................................... 70 

The Transatmospheric Research and Technology a c t i v i t i e s  a t  Langley i nc l ude :  development o f  fundamental 
processes and engineer ing f e a s i b i l i t y  o f  supersonic  combustion o f  bo th  ram je t s  and o ther  advanced 
a i r b r e a t h i n g  p ropu l s i on  systems; c h a r a c t e r i z a t i o n  o f  advanced m a t e r i a l s  f o r  h i g h  temperature a p p l i c a t i o n s  
and the  development o f  l a r g e  h o t  reusab le  s t r u c t u r e s  f o r  aerospace veh i c l es ;  e f f o r t s  i n  high-speed 
aerodynamics, c o n f i g u r a t i o n s  and advanced computat ional  methods f o r  a v a r i e t y  o f  v e h i c l e  a p p l i c a t i o n s ;  and 
the  conduct o f  s t ud ies  t o  d e f i n e  and understand the  i n t e g r a t i o n  o f  advanced techno log ies  i n t o  a f u t u r e  c l a s s  
o f  h o r i z o n t a l  t ake- o f f  and l a n d i n g  v e h i c l e s  f o r  ope ra t i on  t o  o r b i t  and/or hypersonic c r u i s e  w i t h i n  the  
atmosphere. 

SPACE RESEARCH AND TECHNOLOGY...................................................... 487 

The space research and technology program a t  Langley i s  cha rac te r i zed  by l e v e l s  o f  e f f o r t  i n  seve ra l  
d i s c i p l i n e  areas and the  a p p l i c a t i o n  o f  e x p e r t i s e  t o  c u r r e n t  and f u t u r e  technology requirements.  Longer 
range s t u d i e s  are d i r e c t e d  a t  d e f i n i n g  t he  technology requi rements f o r  f u t u r e  space systems and miss ions  
technology development f o r  a permanent ly manned space s t a t i o n .  

The o b j e c t i v e  i n  t he  m a t e r i a l s  area i s  t o  e s t a b l i s h  and demonstrate t he  r e q u i r e d  technology f o r  
a p p l i c a t i o n  o f  advanced m a t e r i a l s  f o r  a wide v a r i e t y  o f  space app l i ca t i ons .  
a p p l i c a t i o n s  inc lude :  
i n  f u t u r e  space t r a n s p o r t a t i o n  systems; high- temperature m e t a l l i c  m a t e r i a l s  f o r  thermal  p r o t e c t i o n  systems; 
and h i g h- s t i f f n e s s ,  low-weight, low- thermal expansion composites f o r  l a rge ,  l o n g - l i f e  space s t r u c t u r e s .  

M a t e r i a l s  systems and 
high- temperature composites w i th  l o n g - l i f e  c a p a b i l i t y  f o r  use as s t r u c t u r a l  m a t e r i a l s  
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Env i ronmen ta l  e f fec t s  on t h e  mechanica l  and p h y s i c a l  p r o p e r t i e s  o f  materials are be ing  s t u d i e d  u t i l i z i n g  
s p e c i a l i z e d  f a c i l i t i e s  and l a b o r a t o r i e s .  
s t a b i l i t y  o f  compos i t e s  and t h e r m a l  c o n t r o l  c o a t i n g .  
d e f i n i t i o n  o f  new e x p e r i m e n t a l  t e s t i n g  and r e s e a r c h  f a c i l i t y  r e q u i r e m e n t s  which w i l l  assure t h a t  t h e  
r e l i a b i l i t y  and d u r a b i l i t y  o f  fu ture  s p a c e  structures can be a d e q u a t e l y  p r e d i c t e d  and a s s e s s e d .  

These s t u d i e s  i n c l u d e  d i m e n s i o n a l  s t a b i l i t y  and r a d i a t i o n  
An i n t e g r a l  p a r t  o f  t h e  r e s e a r c h  a c t i v i t y  is t h e  

The g o a l  o f  t h e  a c t i v i t i e s  i n  t h e  area o f  structures is t o  p r o v i d e  v a l i d a t e d  analys is  and d e s i g n  
methodology,  d e s i g n  c o n c e p t s ,  and dynamics  and c o n t r o l  methodology r e q u i r e d  f o r  e f f i c i e n t  l o n g - l i f e  s p a c e  
t r a n s p o r t a t i o n  and pay load  structures.  High- tempera ture  metallic h e a t  s h i e l d  c o n c e p t s  and act ively  c o o l e d  
s t ruc tura l  and p r o p u l s i o n  c o n c e p t s  f o r  advanced s p a c e  t r a n s p o r t a t i o n  systems are be ing  d e r i v e d  and e v a l u a t e d  
u s i n g  s p e c i a l i z e d  l a b o r a t o r i e s  and wind t u n n e l s .  A n a l y s i s ,  d e s i g n ,  and l o a d s  d e t e r m i n a t i o n  methodology f o r  
d e p l o y a b l e  and e r e c t a b l e  l a r g e  s p a c e  p l a t f o r m s ,  a n t e n n a s ,  and booms are b e i n g  s t u d i e d  as p a r t  o f  a m u l t i -  
c e n t e r ,  m u l t i - d i s c i p l i n a r y  program f o r  advanced t echno logy .  A t e chno logy  program is b e i n g  deve loped  t o  
d e m o n s t r a t e  and v a l i d a t e  t h e  c o n t r o l  of  l a r g e  f l e x i b l e  s p a c e  structures t h r o u g h  a n a l y s i s  and f l i g h t  
t e s t i n g .  An i n t e g r a t e d  s t r u c t u r a l - t h e r m a l  a n a l y s i s  methodology is be ing  deve loped  and v e r i f i e d  f o r  
s p a c e c r a f t  structures. Work w i l l  be i n i t i a t e d  on i n t e g r a l  c o n t r o l s  s o f t w a r e  t h a t  w i l l  r e q u i r e  a p p l i c a t i o n  
of  advanced numer i ca l  t e c h n i q u e s  and computer  hardware.  

An e x t e n s i v e  program i n  e l e c t r o n i c  component t e c h n o l o g y ,  a u t o m a t i o n / r o b o t i c s  t e c h n o l o g y ,  and i n f o r m a t i o n  
systems t echno logy  is conduc ted  a t  Langley.  Senso r  r e s e a r c h  i n c l u d e s  c o n t i n u o u s l y  t u n a b l e  i n f r a r e d  laser 
t e c h n i q u e s ,  and high-power/high-pressure t u n a b l e  g a s  lasers  f o r  t h e  measurement o f  low c o n c e n t r a t i o n  
a t m o s p h e r i c  c o n s t i t u e n t s  and t r a n s p o r t  phenomena ( e .g . ,  winds) .  
microwave r a d i o m e t e r  t e chno logy  t o  l a r g e  s p a c e  systems. Onboard d a t a  management system c o n c e p t  w i l l  be 
c a r r i e d  o u t  i n  1987. T h i s  work s u p p o r t s  a broad o b j e c t i v e  o f  d e v e l o p i n g  c a n d i d a t e  a r c h i t e c t u r e s  and 
a s s o c i a t e d  systems t echno logy  f o r  manned s p a c e c r a f t  onboard d a t a  management, w i t h  p o t e n t i a l  a p p l i c a t i o n  t o  
t h e  s p a c e  s t a t i o n .  The d e m o n s t r a t i o n  o f  a wave length  d i v i s i o n  m u l t i p l e x e d  f i b e r  o p t i c  t e chno logy  is 
underway a t  Langley. The o b j e c t i v e  o f  t h i s  r e s e a r c h  is t o  p r o v i d e  t h e  component t e c h n o l o g y  b a s e  f o r  
advanced l o c a l  area ne tworks  used i n  t h e  s p a c e  s t a t i o n  or o t h e r  complex a e r o s p a c e  systems. 
micro-G envi ronment  o f  s p a c e  p r o v i d e s  an o p p o r t u n i t y  t o  deve lop  advanced materials p r o c e s s i n g  c o n c e p t s .  
Langley is i n v e s t i g a t i n g  t h e  p o t e n t i a l  o f  d i f f u s i o n  l i m i t e d  crystal  growth  as a t e c h n i q u e  t o  p r o v i d e  l a r g e  
un i form l e a d  t i n  t e l l u r i d e  crystals  w i t h  p o t e n t i a l  a p p l i c a t i o n  i n  i n f r a r e d  s e n s o r s .  The e v a l u a t i o n  o f  
s o l i d - s t a t e  d a t a  s t o r a g e  t e chno logy  f o r  s p a c e  s t a t i o n  a p p l i c a t i o n s  h a s  been i n i t i a t e d .  The o v e r a l l  o b j e c t i v e  
is t o  i d e n t i f y  c a n d i d a t e  t e c h n o l o g i e s ,  e v a l u a t e  t h e i r  p o t e n t i a l ,  and per form r e s e a r c h  n e c e s s a r y  t o  
d e m o n s t r a t e  v i a b i l i t y  i n  p r o j e c t e d  s p a c e  s t a t i o n  envi ronment .  Langley  is e v a l u a t i n g  advanced o p t i c a l  d a t a  
p r o c e s s i n g  t e c h n i q u e s  which t a k e  a d v a n t a g e  o f  t h e  p a r a l l e l i s m  o f  o p t i c s  t o  per form complex m a t h e m a t i c a l  
o p e r a t i o n s  such  as  m a t r i x  a r i t h m e t i c  a t  h igh  speed  f o r  p o t e n t i a l  a p p l i c a t i o n  t o  complex a e r o s p a c e  systems. 
Automation t e chno logy  e f f o r t s  w i l l  f o c u s  on c o n d u c t i n g  systems level r e s e a r c h  on remote  s a t e l l i t e  s e r v i c i n g  
c o n c e p t s  and a p p l i c a t i o n  o f  a r t i f i c i a l  i n t e l l i g e n c e  t e chno logy .  O the r  s p a c e  e l e c t r o n i c s  t e chno logy  e f f o r t s  
are focused  on s p a c e c r a f t  a t t i t u d e  c o n t r o l ,  s o f t w a r e  deve lopment ,  v e r i f i c a t i o n  and v a l i d a t i o n  t e c h n i q u e s ,  
and s p e c i a l  problems i n  l a r g e  s p a c e  s t r u c t u r e s  p o i n t i n g  and f i g u r e  c o n t r o l .  

Resea rch  w i l l  c o n t i n u e  on t h e  e x t e n s i o n  o f  

The un ique  
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The o b j e c t i v e  o f  the Langley space v e h i c l e  and spacecra f t  technology program i s  t o  develop exper imenta l  
development o f  space t r a n s p o r t a t i o n  system (STS) v e h i c l e s  f o r  t he  and t h e o r e t i c a l  da ta  bases t o  support :  

1990 's  and beyond, employing techno log ies  advanced beyond those u t i l i z e d  f o r  the space s h u t t l e ;  t he  evo l v i ng  
STS program and so lve  o p e r a t i o n a l  problems as they  sur face;  and r e d u c t i o n  and i n t e r p r e t a t i o n  o f  STS f l i g h t  
data.  
techniques employing LaRC computers and wind t unne l  f a c i l i t i e s  and through comparative analyses o f  t h e  
r e s u l t i n g  da ta  wi th f l i g h t  da ta  as a v a i l a b l e .  
c o n f i g u r a t i o n  op t im i za t i on ,  f l i g h t  c o n t r o l  system assessment, m iss ion  design, p l ane ta ry  e n t r y  t r a j e c t o r y  
analyses, and computat ional  f l o w  f i e l d  techniques. 

The o b j e c t i v e s  a re  be ing  met through t he  development and a p p l i c a t i o n  o f  exper imenta l  and t h e o r e t i c a l  

D i s c i p l i n e s  i n c l u d e  aerodynamic/thermodynamic performance, 

The space s h u t t l e  o r b i t e r  w i l l  be u t i l i z e d  as a research v e h i c l e  t o  extend the  knowledge o f  aerodynamics, 
aerothermodynamics, and bas i c  f l u i d  mechanics i n t o  p r e v i o u s l y  i naccess ib l e  f l ow  regimes by a c q u i r i n g  f l i g h t  
measurements du r i ng  r o u t i n e  s h u t t l e  opera t ions .  
which w i l l  p rov ide  unique measurements f o r  d i r e c t  assessment o f  ground-based f a c i l i t y  measurements and 
t h e o r e t i c a l  techniques. 
Langley-developed payload exper iments extending bas i c  research and technology development i n t o  the  space 
environment when economica l ly  f e a s i b l e  or when the  development can be achieved i n  space. 

Experiments have been developed f o r  space s h u t t l e  f l i g h t s  

The space s h u t t l e  w i l l  a l so  be u t i l i z e d  as a space p l a t f o r m  from which t o  per form 

The Langley program i n  space energy convers ion i s  focused on r a d i a n t  energy convers ion concepts which 
conver t  s o l a r  and l a s e r  r a d i a t i o n  e f f i c i e n t l y  i n t o  e l e c t r i c i t y  or other  u s e f u l  forms o f  energy. The 
o b j e c t i v e  o f  the  energy convers ion e f f o r t  i s  t o  per form bas i c  research  on solar-pumped l a s e r s  f o r  convers ion 
o f  s o l a r  energy d i r e c t l y  i n t o  e lec t romagnet i c  r a d i a t i o n ,  l a s e r  power or  work f o r  p o t e n t i a l  power generat ion,  
t ransmiss ion,  storage, and c o n t r o l  f o r  f u t u r e  space miss ions.  

Permanent C i v i l  
Serv ice  Workyears 

22 SPACE TRANSPORTATION OPERATIONS ................................................... 
The expendable launch v e h i c l e  program a t  Langley p rov ides  c e n t r a l i z e d  procurement o f  t he  Scout launch 

veh i c l e .  I n  1987, c i v i l  s e r v i c e  personnel  w i l l  suppor t  a program which i nc l udes  the  procurement o f  launch  
v e h i c l e  hardware, launch serv ices ,  engineer ing,  and maintenance. Launches under t h i s  program w i l l  be 
conducted from s i t e s  l o c a t e d  a t  t he  Western Space and M i s s i l e  Center i n  C a l i f o r n i a ,  Wallops F l i g h t  F a c i l i t y  
i n  V i r g i n i a ,  and San Marco E q u a t o r i a l  Range, Kenya, .A f r i ca .  

CENTER MANAGEMENT AND OPERATIONS SUPPORT........................................... 643 

Center management and opera t ions  suppor t  p rov ides  se rv i ces  or  suppor t  t o  a l l  Langley o rgan i za t i ons  which 
cannot be i d e n t i f i e d  e x c l u s i v e l y  t o  a s i n g l e  program or p r o j e c t .  The c i v i l  se r v i ce  personnel  i nvo l ved  are: 
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D i r e c t o r  and S t a f f  - The Center D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ;  e.g., Ch ie f  S c i e n t i s t ,  
Equal Oppor tun i t y ,  and P u b l i c  A f f a i r s .  

Manaqement Support - Prov ide  i n f o r m a t i o n  and c o n t r o l  se rv i ces  suppor t ing  a l l  l e v e l s  o f  Center management, 
bo th  program and f u n c t i o n a l .  S p e c i f i c  f u n c t i o n s  i n c l u d e  resources and f i n a n c i a l  management, program 
c o n t r o l ,  c o n t r a c t i n g  and procurement, p rope r t y  management, personnel  management, and management systems and 
ana lys is .  

Operat ions Support - Prov ide  f o r  the  ope ra t i on  and maintenance o f  i n s t i t u t i o n a l  f a c i l i t i e s ,  b u i l d i n g s ,  
systems, and equipment, i n c l u d i n g  those who manage or prov ide  t e c h n i c a l  se rv i ces  such as automat ic  da ta  
process ing,  r e l i a b i l i t y  and q u a l i t y  assurance, medica l  care, and photographic  support .  

RPM 7-13 



RESOURCES HEQUIREMENTS BY FUNCTION 

1986 1987 
Cur ren t  Budget 1985 Budget 

A c t u a l  Est imate Es t imate  Es t imate  
(Thousands o f  Dollars)- 

I .  PERSONNEL AND RELATED COSTS........................... 116,525 119 762 117 , 556 i i a  595 

Summary o f  Fund Requirements 

A .  Compensation and B e n e f i t s  

1. Compensation 

a. F u l l - t i m e  permanent ....................... 
b. Other than f u l l - t i m e  permanent ............ 
c. Overtime and o ther  compensation ........... 

101,036 101,826 
1,725 1,725 
1,283 1,283 

100,033 
1,795 
1,158 

102,986 

104,061 
1,693 

987 

106,741 104,044 104,834 Subto ta l ,  Compensation .................. 
12,372 12,491 12,225 

118,966 

12,549 

115,535 

2.  Benefits...................................... 

Sub to ta l ,  Compensation and Benefits......... 116,416 117,325 

B. Suppor t ing Costs 

180 180 159 86 1. Transfer o f  Personnel......................... 

2. Personnel T ra in i ng .  ........................... 831 710 960 1,090 - 
Subtota l ,  Suppor t ing Costs.................. 1,270 1,140 796 990 

Tota l ,  Personnel and Related Costs............ 117,556 118,595 119,762 116,525 
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Exp lana t i on  o f  Fund Requirements 

1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Es t imate  Es t imate  
(Thousands o f  Dollars) 

118,966 116,416 117,325 A.  Compensation and Benefits............................. 115,535 

1. Compensation..... ................................. 102,986 106,741 104,044 104,834 

104,061 101,036 101,826 a. F u l l - t i m e  permanent ........................... 100,033 

The decrease from the 1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  r e f l e c t s  the  c u r r e n t  d i s t r i b u t i o n  
between permanent and o ther  FTEs. 

Bas i s  o f  Cost f o r  C i v i l  Serv ice Workvears 

I n  FY 1987, the  cos t  o f  permanent workyears w i l l  be $101,826,000. The inc rease  r e s u l t s  from the 
f o l l o w i n g  : 

Cost o f  f u l l - t i m e  permanent workyears i n  1986.................. ......................... 101,036 

Cost increases i n  1987.................................................................. 2,179 
Within grade and career  development advances: 

F u l l  year e f f e c t  o f  1986 actions....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  957 
1,222 P a r t i a l  year e f fec t  o f  1987 actions......................................... 

Cost decreases i n  1987.................................................................. -1,389 
Turnover savings: 

Full year e f f e c t  o f  1986 actions..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -363 
P a r t i a l  year e f f ec t  o f  1987 actions........................................ -1,026 

Cost of f u l l - t i m e  permanent workyears i n  1987............................................ 101,826 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Est imate Es t imate  
(Thousands o f  -- 

b. Other than f u l l - t i m e  permanent 

1. Cost....................................... 1,795 
2. Workyears .................................. 135 

1,693 1,725 1,725 
131 133 133 

The d i s t r i b u t i o n  o f  1987 workyears i s  as f o l l ows :  

D i s t r i b u t i o n  o f  Other Than Ful l- Time Permanent Workyears 

Program Work years 

Developmental programs................................................................. 85 

Other temporary ........................................................................ 14 
Youth Oppor tun i t y  programs............................................................. 34 

- 

Total.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 133 - 
The increase i n  t he  1986 c u r r e n t  es t imate  r e f l e c t s  t he  l e v e l  i n  t he  developmental programs and o the r  

temporar ies . 
c. Overtime and o ther  compensation ................ 1,158 987 1,283 1,283 

The major cos t  i n  th i s  area i s  overt ime. A lso i nc l uded  a re  h o l i d a y  pay, i n c e n t i v e  awards, and 

This i nc l udes  t he  mon i t o r i ng  o f  on- s i t e  c o n t r a c t s  be ing  

The increase from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  and c o n t i n u i n g  

bonus awards. The use o f  over t ime and o ther  compensation i s  l i m i t e d  t o  emergency r e p a i r s  and work t h a t  
cannot be accomplished d u r i n g  normal du t y  hours. 
performed du r i ng  o f f - du t y  hours and wind tunne l  work r e q u i r e d  a t  n i g h t  t o  take advantage o f  o f f- peak 
e l e c t r i c a l  r a tes .  
i n t o  1987 r e f l e c t s  a d d i t i o n a l  runn ing  o f  wind t unne l s  t o  compensate f o r  acc iden ts  i n  the  16- foo t  and 7- by 
10- foo t  tunnels .  
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  

2. Benefits.......................................... 12,549 

The f o l l o w i n g  are the amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice  Ret i rement Fund................... 7,063 
Employee l i f e  insurance......................... 249 
Employee h e a l t h  insurance....................... 3,000 
Workmen's compensation .......................... 919 
FICA............................................ 105 
Medicare........................................ 1,209 
Other Benefits.................................. 4 

Total......................................... 12,549 

Es t imate  Es t imate  Est imate 
(Thousands o f  

12,225 12,372 12,491 

6,856 7,156 7,228 
266 252 255 

2,967 3,013 3,044 
91 9 609 609 

1,174 1,220 1,232 
20 15 15 

23 107 io8  

12,225 12,372 12,491 

The inc rease  from the  1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  i s  due t o  inc rease  i n  
c i v i l  s e r v i c e  re t i r emen t ,  h e a l t h  insurance,  and FICA o f f s e t  by workmen's compensation. The 1987 es t imate  
r e f l e c t s  t he  change i n  compensation est imates.  

B. Suppor t ing Cost..................................... 990 - 7 96 - 1,140 1,270 

1. Trans fe r  o f  personnel  ........................... 159 86 180 1 ao 

Trans fe r  o f  personnel  i nc l udes  a c t u a l  expenses i nvo l ved  i n  the  movement and temporary s to rage  o f  
an employee's household goods, subs is tence and temporary expenses, r e a l  e s t a t e  costs ,  and misce l laneous 
moving expenses. 
i n  t he  GSA p o l i c y  regard ing  payment f o r  PCS moves and household goods. 

The inc rease  from the 1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  a change 

2. Personnel t r a i n i n g  .............................. 831 710 960 1,090 

The purpose o f  the  t r a i n i n g  program i s  t o  con t inue  t he  development and educat ion o f  c i v i l  s e r v i c e  
employees t o  suppor t  Lang ley 's  r o l e s  and miss ions more e f f i c i e n t l y .  The 1986 c u r r e n t  es t imate  and the  1987 
budget es t imate  r e f l e c t s  increased t r a i n i n g  requi rements f o r  those respons ib l e  fo r  developing, des ign ing,  
implementing, and v a l i d a t i n g  programs f o r  l a r g e  mainframe computers, o f f i c e  automation and the  new Space 
S t a t i o n  i n i t i a t i v e .  
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1985 
1986 1987 

Budget Cur ren t  Budget 
A c t u a l  Est imate Est imate Es t imate  

'(Thousands o f  

11. TRAVEL............................................... 2,735 3,175 2,935 3,220 

Summary o f  Fund Requirements 

A. Program Travel................................... 1,881 2,392 2,163 2,417 

B. S c i e n t i f i c  and Technica l  Development Travel...... 60 8 583 583 607 

C. Management and Operat ions Travel................. 246 200 189 196 

To ta l ,  Travel.................................. L 2 735 3,175 2,935 3,220 

Exp lana t ion  o f  Fund Requirements 

A. Program Travel........................................ 1,881 2,392 2,163 2,417 

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  the accomplishment o f  the  Cente r ' s  mission. T rave l  fo r  program 
purposes r e f l e c t s  the  c o n t i n u i n g  e f f o r t  i n  space research, a i r c r a f t  technology, f l i g h t  s imu la t i on ,  f l u i d  
mechanics, a i r bo rne  science and app l i ca t i ons ,  space app l i ca t i ons ,  Space S ta t i on ,  and S h u t t l e  support .  The 
decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  a rea l ignment  o f  program 
requirements.  The 1987 es t imate  r e f l e c t s  e s s e n t i a l l y  t he  same l e v e l  o f  t r a v e l  as 1986 bu t  r e f l e c t s  
a n t i c i p a t e d  a i r  f a r e  r a t e  increases.  

B. S c i e n t i f i c  and Technica l  Development Travel........... 60 8 - 583 - 583 - 607 - 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rm i t s  employees t o  p a r t i c i p a t e  i n  meetings and t e c h n i c a l  
seminars with o ther  r ep resen ta t i ves  o f  the aerospace community. P a r t i c i p a t i o n  a l lows  s t a f f  t o  b e n e f i t  from 
exposure t o  t echno log i ca l  advances ou t s i de  Langley, as w e l l  as t o  p resen t  bo th  accomplishments and problems 
t o  t h e i r  assoc ia tas.  Many o f  the  meet ings a re  working panels  convened t o  so lve  c e r t a i n  problems f o r  the 
b e n e f i t  o f  the  Government. The 1987 es t imate  r e f l e c t s  a n t i c i p a t e d  p r i c e  l e v e l s .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  

C. Manaqement and Operat ions Travel...................... 246 200 189 196 

Management and opera t ions  t r a v e l  i s  used f o r  the  d i r e c t i o n  and c o o r d i n a t i o n  o f  genera l  management 
mat ters .  I t  i nc l udes  t r a v e l  i n  such areas as personnel,  f i n a n c i a l  management, and procurement a c t i v i t i e s ;  
t r a v e l  o f  the  Cen te r ' s  top  management t o  NASA Headquarters and o ther  NASA Centers; peer group reviews; and 
l o c a l  t r a n s p o r t a t i o n .  The decrease i n  t he  1986 c u r r e n t  es t imate  from the  1986 budget es t imate  r e f l e c t s  a 
c o n s t r a i n t  on t r a v e l  i n  order  t o  suppor t  programmatic requirements.  The 1987 est imate r e f l e c t s  t he  same 
l e v e l  o f  t r a v e l  as i n  1986. 
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Est imate Est imate Est imate 
(Thousa;;ds o f  

111. OPERATION OF INSTALLATION........................... 27,862 31,279 29,538 33,218 

Summary o f  Fund Requirements 

A. F a c i l i t i e s  Services............................. 15,968 18,092 17,112 18,057 

B. Technica l  Services.............................. 3,304 5,197 4,436 6,771 

C. Management and Operat ions ....................... 8,590 7,990 7,990 8,390 

To ta l ,  Operat ion o f  Installation.............. 27,862 31,279 29,538 33,218 

Exp lana t ion  o f  Fund Requirements 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  supp l ies ,  and equipment i n  suppor t  o f  t he  
Cen te r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These a re  d i v i d e d  i n t o  t h ree  major f u n c t i o n a l  areas: F a c i l i t i e s  
Serv ices,  t he  cos t  o f  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and equipment, and t he  c o s t  o f  
c u s t o d i a l s e r v i c e s  and u t i l i t i e s ;  Techn ica l  Services, the  cos t  o f  automatic data process ing f o r  management 
a c t i v i t i e s ,  and t he  cos t  o f  educa t iona l  and i n f o r m a t i o n a l  programs and e x h i b i t s ;  and Management and 
Operat ions, the  cos t  o f  a d m i n i s t r a t i v e  communications, reproduc t ion ,  t r a n s p o r t a t i o n ,  medical ,  and l o g i s t i c  
se rv ices .  

The decrease from the 1986 c u r r e n t  es t imate  t o  the 1986 budget es t imate  i s  the  r e s u l t  o f  reduced 
o p e r a t i o n a l  maintenance support ,  lower  than a n t i c i p a t e d  u t i l i t y  r a t e s  and a rephasing o f  c o n t r a c t o r  
o b l i g a t i o n  p lans.  The 1987 budget es t imate  p rov ides  f o r  p ro j ec ted  increases i n  suppor t  c o n t r a c t o r  r a tes ,  
supp l ies ,  ma te r i a l s ,  equipment, and u t i l i t y  r a tes ,  and a f u l l  year fund ing  o f  suppor t  s e r v i c e  con t rac t s .  

A. FACILITIES SERVICES............................. 15,968 18,092 17,112 18,057 

The Langley complex encompasses 2,068,679 gross square f e e t  o f  b u i l d i n g  and space. Inc luded  a re  19 
major t e c h n i c a l  f a c i l i t i e s .  This p h y s i c a l  p l a n t  houses an average d a i l y  on-Center popu la t i on  o f  4,100 t o  
4,400 personnel.  Many o f  the  t e s t  f a c i l i t i e s  are u t i l i z e d  on more than one s h i f t  or d u r i n g  of f- peak hours. 
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1985 
1986 1987 

Budaet Cur ren t  Budqet 
A c t u a l  Es t i i a t e  Es t imate  Es t imate  

m d s  o f  Dollars) 

Summary o f  Fund Requirements 

...................... 7 7 7 1. Renta l  o f  Real P rope r t y  --- 

2. Maintenance and Related Services............. 494 1,126 506 562 

3. Cus tod ia l  Services........................... 3,918 3,429 3,349 3,563 

4. U t i l i t y  Services............................. 11,556 13,530 13,250 13,925 

To ta l ,  F a c i l i t i e s  Services................. 15,968 18,092 17,112 18,057 

Exo lana t ion  o f  Fund Reauirements 

7 - ...................... 7 7 - --- 1. Renta l  o f  Real  P rope r t y  - - 
The est imates shown here a re  the  cos t s  o f  l e a s i n g  r i g h t s  o f  way fo r  access t o  model drop zone 

areas a t  P l u m  Tree I s l and .  

562 - - 494 1,126 506 2. Maintenance and Related Services............. - 
This es t imate  p rov ides  funds f o r  maintenance and r e p a i r  o f  a d m i n i s t r a t i v e  f a c i l i t i e s ,  roads and 

The 
u t i l i t y  l i n e s ,  and grounds maintenance. The decrease from the 1986 budget est imate t o  the 1986 c u r r e n t  
es t imate  r e f l e c t s  de lay  and d e f e r r a l  o f  a c t i v i t i e s  and a rephasing o f  suppor t  c o n t r a c t o r  fund ing  p lans.  
inc rease  i n  1987 i s  due t o  a n t i c i p a t e d  suppor t  c o n t r a c t o r  wage increases and the f u l l  year funding o f  
suppor t  con t rac t s .  

3. Cus tod ia l  Services........................... 3,918 3,429 3,349 3,563 

This a c t i v i t y  p rov ides  f o r  j a n i t o r i a l  and s e c u r i t y  se rv ices .  Also i nc l uded  .are funds f o r  f i r e  
p r o t e c t i o n  se rv i ces  p rov ided  by t he  C i t y  o f  Hampton. The decrease from the  1986 budget es t imate  t o  the  1986 
c u r r e n t  es t imate  r e f l e c t s  a s l i g h t  c o s t  decrease i n  j a n i t o r i a l ,  s e c u r i t y ,  and f i r e  p r o t e c t i o n  serv ices .  The 
1987 es t imate  p rov ides  f o r  the same l e v e l  o f  e f f o r t  a t  a n t i c i p a t e d  r a t e  increases. 
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1985 
1986 1987 

Budget C u r r e n t  Budget 
A c t u a l  Estimate Estimate Estimate 

(Thousands  o f  

4. U t i l i t y  Services. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,556 13,530 13,250 13,925 

I n c l u d e d  i n  t h i s  item is t h e  p u r c h a s e  o f  e lec t r ic  service from V i r g i n i a  Power Company, fue l  o i l  
from a l o c a l  s u p p l i e r ,  and water and sewage c h a r g e s .  A l s o  i n c l u d e d  are f u n d s  f o r  h e a t  and steam s e r v i c e s  
from t h e  Air F o r c e  f o r  East Area f a c i l i t i e s  and t h e  p u r c h a s e  o f  steam from Hampton f o r  f a c i l i t i e s  l o c a t e d  i n  
t h e  West Area o f  Langley and f o r  o p e r a t i o n  o f  t h e  C i t y  o f  Hampton, Air F o r c e  and NASA C o o p e r a t i v e  Refuse 
Burner .  The d e c r e a s e  from t h e  1986 budge t  estimate t o  t h e  1986 c u r r e n t  estimate re f lec t  less t h a n  
a n t i c i p a t e d  i n c r e a s e s  i n  t h e  c o s t  o f  e l e c t r i c i t y  c o u p l e d  w i t h  a s l i g h t  increase i n  Refuse  Burner  c o s t s .  
1987 budge t  estimate ref lects  a n t i c i p a t e d  ra te  i n c r e a s e s .  

The 

6,771 B. TECHNICAL SERVICES.................................... 3,304 5,197 4,436 

Summary o f  Fund Requi rements  

1. Automat ic  Data P r o c e s s i n g  ......................... 2,267 4,013 3,463 5 910 L 

a. Equipment ..................................... 96 9 715 763 1,792 
b .  O p e r a t i o n s  .................................... 1,298 3,298 2,700 4,118 

2. S c i e n t i f i c  and T e c h n i c a l  I n f o r m a t i o n  ............. 1,037 1,184 973 861 

a .  L i b r a r y  ...................................... 250 261 260 275 
b. E d u c a t i o n  and Informat ion. . . . . . . . . . . . . . . . . . . .  787 923 713 5 86 

T o t a l ,  T e c h n i c a l  Serv ices . . . . . . . . . . . . . . . . . .  L 3 304 5,197 4,436 6,771 

E x p l a n a t i o n  o f  Fund Requi rements  

1. Automat ic  Data P r o c e s s i n g  ......................... 2,267 4,013 3,463 5,910 

Funds f o r  t h e  C e n t e r ' s  b u s i n e s s  computer  complex which p r o v i d e s  t h e  a c c o u n t i n g  and management 
i n f o r m a t i o n  d a t a  are p r o v i d e d  i n  t h i s  f u n c t i o n .  I n c l u d e d  are equipment  lease, p u r c h a s e  and main tenance ;  
p a p e r  and o t h e r  expendab le  s u p p l i e s ;  a c o n t r a c t  f o r  programming and o p e r a t i o n s ;  and s e v e r a l  small 
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con t rac t s .  
equipment purchases and a rephasing o f  suppor t  c o n t r a c t o r  fund ing  p lans.  
expected suppor t  c o n t r a c t o r  r a t e  increases,  the  f u l l  year funding o f  suppor t  c o n t r a c t s  and a c r i t i c a l l y  
needed upgrade o f  the  a d m i n i s t r a t i v e  computer c e n t r a l  process ing u n i t .  

The decrease from the 1986 budget es t imate  t o  the 1986 c u r r e n t  est imate i s  due t o  d e f e r r a l  o f  
The 1987 es t imate  p rov ides  f o r  

1986 1987 
Budget 1985 Budget Cur ren t  

A c t u a l  Est imate Es t imate  Es t imate  
(Thousands o f  Dollars)- 

861 - 973 2. S c i e n t i f i c  and Techn ica l  Information.............. 1,037 1,184 - 

This  es t imate  p rov ides  suppor t  c o n t r a c t o r  ass is tance  i n  the ope ra t i on  o f  the  Technica l  L i b r a r y  and 
V i s i t o r  In fo rmat ion  Center. Funding f o r  a l l  the  Cente r ' s  p u b l i c  a f f a i r s  a c t i v i t i e s  i s  i nc l uded  i n  these 
est imates.  Also inc luded  i s  suppor t  f o r  ope ra t i on  o f  the  V i s i t o r  I n f o r m a t i o n  Center, c o o r d i n a t i o n  o f  t ou rs  
and s p e c i a l  events, c o n s t r u c t i o n  and t r a n s p o r t a t i o n  o f  e x h i b i t s ,  and o the r  misce l laneous educa t iona l  and 
i n f o r m a t i o n a l  programs. The decrease i n  the  1986 c u r r e n t  es t imate  and the 1987 budget es t imate  r e f l e c t s  
d e f e r r a l  o f  t he  V i s i t o r  Center e x h i b i t  c o n s t r u c t i o n  and reduced suppor t  f o r  e x h i b i t s  maintenance. 

C. MANAGEMENT AND OPERATIONS............................. 8,590 7,990 7,990 8,390 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications..................... 2,525 2,441 2,441 2,566 

2. P r i n t i n g  and 'Reproduction.. ....................... 151 157 158 159 

3. T ranspo r ta t i on  .................................... 2,201 

4. I n s t a l l a t i o n  Common Services...................... 3,713 

2,262 

3,130 

2,008 

3,383 

2,244 

3,421 

To ta l ,  Management and Operat ions ................ 8,590 7,990 7,990 8,390 

Exp lana t ion  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications..................... 2,525 2,441 2,441 2,566 

I nc l udes  funds f o r  l o c a l  te lephone and exchange costs ;  Federa l  Telecommunications Systems (FTS) 
The budget es t imate  f o r  1987 r e f l e c t s  the  same l e v e l  of  se rv ices ;  and da ta fax  and te legraph  serv ice .  

s e r v i c e  as 1985 and 1986 a t  a n t i c i p a t e d  r a t e  changes. 
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2. P r i n t i n g  and Reproduction.. ....................... 

1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Es t imate  Es t imate  
(Thousands o f  i X i i i i 3  

151 - 157 - 158 - 159 - 

Prov ides  supp l i es  f o r  r ep roduc t i on  serv ices .  The 1987 es t imate  r e f l e c t s  the  same l e v e l  o f  s e r v i c e  
as 1986. 

3. T ranspo r ta t i on  .................................... 2,201 2,262 2,008 2,244 

I nc l udes  t he  operat ion,  maintenance, and purchase o f  motor veh i c l es ;  sh ipp ing,  t r a n s p o r t a t i o n  
and f r e i g h t  charges. Also i nc l uded  are charges f o r  l o c a l  t r a n s p o r t a t i o n ,  p ickup  and d e l i v e r y  o f  f r e i g h t ,  
f u r n i t u r e ,  and o the r  b u l k  ob jec ts ,  and ope ra t i on  and maintenance o f  the  a d m i n i s t r a t i v e  a i r c r a f t .  This 
e f f o r t  a l so  i nc l udes  a l l  o f  the  a i r c r a f t  f u e l ,  equipment, and expendable suppl ies.  The decrease i n  the  1986 
c u r r e n t  es t imate  from the  1986 budget es t imate  de fe r s  replacement o f  motor veh ic les .  
p rov ides  f o r  c o n t i n u a t i o n  o f  the 1986 l e v e l  a t  a n t i c i p a t e d  p r i c e  l e v e l s .  

The 1987 es t imate  

4. I n s t a l l a t i o n  Common Services....................... 3,713 3,130 3,383 3,421 

Prov ides  f o r  medica l  se rv ices ,  m a i l  d e l i v e r y ,  s tock  i s sue  and warehousing, and o ther  genera l  
a d m i n i s t r a t i v e  support .  
m i n o r i t y  programs, and o ther  a d m i n i s t r a t i v e  se rv i ces  and supp l ies .  
es t imate  t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  a reassessment o f  postage cos t s  and employee ass is tance  
program. 

Also i nc l uded  are the  r e n t a l  and maintenance o f  o f f i c e  copy machines and equipment, 
The inc rease  from the  1986 budget 

The 1987 es t imate  r e f l e c t s  the  same l e v e l  as 1986 ad jus ted  f o r  a n t i c i p a t e d  r a t e  changes. 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

LEWIS RESEARCH CENTER 

DESCRIPTION 

The Lewis Research Center (LeRC) occupies two s i t e s  i n  n o r t h  c e n t r a l  Ohio. The o r i g i n a l  
i n  1941, ad jacen t  t o  the  Cleveland-Hopkins I n t e r n a t i o n a l  A i r p o r t ,  i nc l udes  366 acres, 14 
from the C i t y  o f  Cleveland. There a re  over 170 b u i l d i n g s  and s t r uc tu res ,  i n c l u d i n g  wind 
chambers, l a b o r a t o r i e s  and o ther  research f a c i l i t i e s  a t  t he  Cleveland l o c a t i o n .  

s i t e ,  es tab l i shed  
o f  which a re  leased 
tunnels ,  t e s t  

The P lum Brook S ta t i on ,  es tab l i shed  i n  1956, i s  l o c a t e d  south o f  Sandusky, Ohio, about 50 m i l es  west o f  
Cleveland, on l a n d  fo rmer ly  occupied by t he  P l u m  Brook Ordnance works. There a re  6452 acres owned by NASA 
and approx imate ly  47 acres i n  easements. Dur ing  1975, cons i s ten t  with f u t u r e  NASA research and technology 
needs, the p r i n c i p a l  f a c i l i t i e s  were p laced  i n  a standby mode except the use o f  se lec ted  f a c i l i t i e s  by 
Federa l ,  s t a t e  and l o c a l  government agencies or t h e i r  con t rac to r s .  

The t o t a l  c a p i t a l  investment o f  Lewis and P lum Brook S ta t i on ,  i n c l u d i n g  f i x e d  assets  i n  progress and 
con t rac to r- he ld  f a c i l i t i e s  a t  va r i ous  l o c a t i o n s ,  as o f  September 30, 1985, was $523,814,000. 

CENTER ROLES AND MISSIONS 

Lewis was es tab l i shed  as an a i r c r a f t  engine research l a b o r a t o r y  t o  develop supe r i o r  a i r c r a f t  p r o p u l s i o n  
systems. Since then, Lewis has developed and cons t ruc ted  many unique f a c i l i t i e s  f o r  t e s t i n g  f u l l - s c a l e  
a i r c r a f t  engines and engine components, chemical  r o c k e t  engines, e l e c t r i c  p ropu l s i on  systems, space and 
t e r r e s t r i a l  power genera t ion  systems, and space communication systems. The p r i n c i p a l  and suppor t ing  r o l e s  
a re  : 

PRINCIPAL 

Aeronaut ics  - develop and ma in ta i n  a preeminent n a t i o n a l  c a p a b i l i t y  in: fundamental aeropropu ls ion  
d i s c i p l i n e s  i n c l u d i n g  i n t e r n a l  computat ional  f l u i d  dynamics, i n t e r n a l  unsteady aerodynamics and 
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a e r o e l a s t i c i t y ,  h o t  s e c t i o n  technology, a i r c r a f t  i c i n g  phenomena; a e r o n a u t i c a l  p ropu l s i on  and power 
t r a n s f e r  techno log ies  i n c l u d i n g  engine m a t e r i a l s  and s t r uc tu res ,  p ropu l s i on  system i n t e g r a t i o n ,  p r o p e l l e r s ,  
i ns t rumen ta t i on  and con t ro l s ;  and the assoc ia ted  research f a c i l i t i e s  and techniques. 

Transatmospheric Research and Technoloqy - combine aeronaut i cs  and space d i s c i p l i n e s  t o  p rov ide  t he  
technology f o r  a f u t u r e  c l ass  o f  v e h i c l e s  capable o f  f l i g h t  t o  o r b i t  and/or hypersonic c ru i se .  

Space S t a t i o n  - d e f i n i t i o n  and development o f  the  Space S t a t i o n  Power System. 

Communications - develop the  h i g h - r i s k  technology r e q u i r e d  t o  ensure cont inued U.S. preeminence i n  s a t e l l i t e  
communications and which w i l l  be a p p l i c a b l e  t o  a wide range o f  f u t u r e  communication system r e q u i r e d  by NASA, 
o the r  government agencies and U.S. I ndus t r y .  

Expendable Launch Veh ic les  - management and ope ra t i on  o f  the  A t l a s  and Centaur launch v e h i c l e  systems f o r  
Government and commercial users.  

Space T ranspo r ta t i on  System/High Enerqy Upper Stage - design, develop and manage the S h u t t l e  Centaur 
Cryogenic Upper Stage f o r  the Space T ranspo r ta t i on  System t o  suppor t  the  launch o f  the  G a l i l e o ,  Ulysses, 
Venus Radar Mapper, and A i r  Force miss ions.  

Space P ropu l s i on  Systems Technology - development and maintenance o f  the technology base f o r  advanced 
p r imary  and a u x i l i a r y  space p ropu l s i on  systems, i n c l u d i n g  assoc ia ted s t r u c t u r e s  and m a t e r i a l s  technolog ies.  

Space Energy Processes and Systems Technology - development and maintenance o f  the technology base f o r  space 
power and energy convers ion systems, i n c l u d i n g  assoc ia ted  s t r u c t u r e s  and ma te r i a l s .  

In-Space F l i g h t  Experiments - develop and implement bas i c  m i c r o g r a v i t y  sc ience experiments, e s p e c i a l l y  i n  
m a t e r i a l s  processing, and conduct f l i g h t  exper iments t h a t  c o n t r i b u t e  t o  technology developments f o r  space 
power and p ropu l s i on  systems. 

SUPPORTING 

Enerqy Processes and Systems Technology - management o f  research and technology p r o j e c t s  f o r  t e r r e s t r i a l  
energy genera t ion  an9 conserva t ion  systems. 
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding Plan by Function 

1985 
Actual 

I .  Personnel and Related Costs..... . . . . . .  110,068 

11. Travel..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,626 

111. Operation of Instal lat ion. . . . . . . . . . . . .  24,689 

A. 

B. 

C. 

F a c i l i t i e s  Serv ices . .  . . . . . . . . . . . . . 
Technical Services. .  . . . . . . . . . . . . . . 
Management and Operations.. . . . . . . . 

(16,946 ) 

(2,409) 

(5,334) 

Total ,  fund requirements ........ 137,383 

1986 
Budget C u r r e n t  

Estimate Estimate 
-(Thousands of 

112,741 111,482 

2,726 2,622 

29,318 28,873 

(22,757) (21,507) 

(2,209) (3,014) 

(4,352) (4,352) 

144,785 142,977 

1987 
Budget 

Estimate 

112,842 

2,897 

34,581 

(24,503 ) 

(3,856) 

(6,222) 

150,320 
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D i s t r i b u t i o n  o f  C i v i l  Serv ice Workyears 

1986 1987 
Budget 

Est imate 
1985 

A c t u a l  
Budget 

Es t imate  
Cur ren t  
Es t imate  

2.068 2 078 L 2.023 2.001 RESEARCH AND DEVELOPMENT............................... 

182 - 205 - 239 - 280 - Space Station........................................ 

130 - 156 - 143 - 164 - Space T ranspo r ta t i on  ................................. 
Space Science and App l i ca t i ons  ....................... 

Space A p p l i c a t i o n s  ................................ 178 
178 
- 141 

141 
- 130 

130 
- 

5 
4 
1 

- 7 
2 
5 

- 11 
2 
9 

- 11 
2 
9 

- Commercial Programs. ................................. 
Technology Utilization............................ 
Commercial Use o f  Space ........................... 

1 514 
1,099 

70 
345 

L 1,542 
1,197 

345 
- -- 

1,494 
1,156 

338 
--- 

1,518 
1,165 

353 
--- 

Aeronaut ics  and Space Technology ..................... 
Transatmospheric Research and Technology .......... Aeronautics....................................... 

Space.. ........................................... 
76 - 54 - 60 - 50 - SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS.......... 

76 54 60 50 Space T ranspo r ta t i on  Operat ions ...................... 
2.128 Subto ta l ,  D i r e c t  Workyears ........................ 2.128 2,099 2,055 

548 - 527 - 527 

2,655 

- 527 - CENTER MANGEMENT AND OPERATIONS........................ 

2,647 2,582 2,655 To ta l ,  f u l l - t i m e  workyears ........................ 
Other than f u l l - t i m e  workyears ....................... 39 39 77 110 

To ta l ,  workyears.. ................................ 2,694 
-- 

2,694 2,724 2,692 
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PROGRAM DESCRIPTION 

RESEARCH AND DEVELOPMENT Permanent C i v i l  
S e r v i c e  Workyears 

SPACE S T A T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  280 

S p a c e  S t a t i o n  e f f o r t  c o n s i s t s  o f  power sys tem d e f i n i t i o n  s t u d i e s ,  advanced t e c h n o l o g y  development  and 
i n i t i a l  development  e f f o r t s .  
and d e v e l o p  power sys tem t e c h n o l o g y  o p t i o n s  and a lso  c o n d u c t s  a p o r t i o n  o f  t h e  p r o p u l s i o n  advanced 
development  e f f o r t  i n  s u p p o r t  of t h e  M a r s h a l l  Space F l i g h t  C e n t e r .  

Lewis manages an agency-wide advanced t e c h n o l o g y  development  program t o  d e f i n e  

SPACE TRANSPORTATION CAPABILITY DEVELOPMENT........................... 143 

Des ign ,  deve lopment ,  p r o d u c t i o n  and o p e r a t i o n  o f  t h e  C e n t a u r  G .  and C e n t a u r  G- Prime c r y o g e n i c  upper  s t a g e s  
are managed by t h e  S h u t t l e / C e n t a u r  P r o j e c t  Office a t  Lewis. 
t o  s u p p o r t  t h e  a c t i v i t i e s  a s s o c i a t e d  w i t h  f a b r i c a t i o n  and q u a l i f i c a t i o n  of t h e  C e n t a u r  G v e h i c l e s .  
S i g n i f i c a n t  e f f o r t s  w i l l  a l s o  i n c l u d e  i n t e g r a t i o n  of t h e  C e n t a u r  G i n t o  t h e  Space T r a n s p o r t a t i o n  S y s t e m ' s  
Kennedy Space  C e n t e r  o p e r a t i o n  f o r  t h e  1988  Venus Radar Mapper m i s s i o n  and v a r i o u s  DOD m i s s i o n s .  
two C e n t a u r  G v e h i c l e s  w i l l  be  d e l i v e r e d  t o  Kennedy Space  C e n t e r  i n  1986. 

I n  1987 ,  c i v i l  service p e r s o n n e l  w i l l  c o n t i n u e  

The f i rs t  

SPACE APPLICATIONS... .................................................. 130 

The Space  A p p l i c a t i o n s  a c t i v i t y  a t  Lewis c o n s i s t s  p r i n c i p a l l y  o f  s p a c e  communicat ions  r e s e a r c h .  
C i v i l  S e r v i c e  p e r s o n n e l  w i l l  c o n t i n u e  t o  s u p p o r t  s t u d i e s  o f  v a r i o u s  advanced s a t e l l i t e  communicat ions  
s y s t e m s  c o n c e p t s  d i r e c t e d  a t  p r o v i d i n g  a d d i t i o n a l  f r e q u e n c y  bands  and improved communicat ions  s e r v i c e .  
These  s t u d i e s  are b e i n g  f o c u s e d  on t h e  n e e d s  o f  t h e  p u b l i c  and p r i v a t e  s e c t o r s ,  b o t h  n a t i o n a l l y  and 
i n t e r n a t i o n a l l y .  
s p a c e  segments  o f  f u t u r e  advanced c i v i l  and m i l i t a r y  communicat ions  s y s t e m s .  

I n  1986 

Lewis w i l l  c o n t i n u e  t o  d e v e l o p  t e c h n o l o g y  w i t h  p o s s i b l e  a p p l i c a t i o n  t o  b o t h  ground and 

I n  1987 ,  Lewis w i l l  i n c r e a s e  i t ' s  work i n  advanced d e s i g n  and development  of s c i e n t i f i c  f l i g h t  e x p e r i m e n t s  
i n  b a s i c  s c i e n c e  and t e c h n o l o g y  a s s o c i a t e d  w i t h  materials combust ion and f l u i d  dynamics  phenomenon i n  
reduced  g r a v i t y .  

TECHNOLOGY U T I L I Z A T I O N .  ................................................ 2 

The 1987 t e c h n o l o g y  u t i l i z a t i o n  program a t  Lewis w i l l  c o n t i n u e  t o  c o n c e n t r a t e  on t h e  i d e n t i f i c a t i o n  and 
e v a l u a t i o n  o f  t e c h n o l o g y  which can  be  t r a n s f e r r e d  t o  t h e  non- aerospace i n d u s t r y ,  and on a c t i v e  programs t o  
communicate and t r a n s f e r  t h e  t e c h n o l o g y .  
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P e r  man en t C i v il 
Serv ice  Workyears 

COMMERCIAL USE OF SPACE............. .................................. 9 

The Commercial Use o f  Space program a t  Lewis w i l l  con t inue  t o  a s s i s t  i n d u s t r y  i n  eva lua t i ng  the  commercial 
p o t e n t i a l  o f  space by p r o v i d i n g  the  Lewis Research Cen te r ' s  ground-based f a c i l i t i e s  and m i c r o g r a v i t y  
a i r c r a f t ,  and t e c h n i c a l  expe r t i se  f o r  e v a l u a t i o n  and t e s t i n g  o f  ideas/concepts. S p e c i f i c  areas o f  
m i c r o g r a v i t y  research be ing pursued i n c l u d e  process ing o f  meta ls  and a l l o y s ,  g lasses and ceramics, polymers, 
b i o l o g i c a l  m a t e r i a l s  and semiconductor ma te r i a l s .  
determine whether the space environment can be u t i l i z e d  f o r  p ro f i t - mak ing  purposes. 

Target i n d u s t r i e s  are be ing  i d e n t i f i e d  and approached t o  

AERONAUTICAL RESERACH AND TECHNOLOGY.................................. 1,099 

Lewis '  major research and technology r e s p o n s i b i l i t y  i n  aeronaut i cs  i s  p ropu ls ion .  The p r imary  goa l  i s  t o  
e s t a b l i s h  aeropropu ls ion  technology which c o n t r i b u t e s  s i g n i f i c a n t l y  t o  the con t i nu ing  preeminence o f  the  
U.S. c i v i l  and m i l i t a r y  a i r c r a f t  i n d u s t r y .  The approach i s  t o  p rov ide  the  technology base fo r  develop ing 
advanced ae ronau t i ca l  p ropu l s i on  systems which w i l l  l ead  t o  improvements i n  f u e l  e f f i c i e n c y ,  ope ra t i ng  cos t ,  
r e l i a b i l i t y  and d u r a b i l i t y ,  and which w i l l  operate w i th  acceptable env i ronmenta l  impact. 
aeropropu ls ion  program i nc l udes  key gener ic  d i s c i p l i n e  research, focused i n t e r d i s c i p l i n a r y  research, and 
e f f o r t s  focused on s p e c i f i c  p ropu l s i on  systems/vehic le  a p p l i c a t i o n s .  
Army A v i a t i o n  Research and Technology A c t i v i t y  under the A v i a t i o n  Systems Command i s  co- located wi th NASA 
Lewis and j o i n t l y  conducts independent research and technology development p r o j e c t s  and o the r  a c t i v i t i e s  o f  
mutual  i n t e r e s t .  

The Lewis 

The P ropu l s i on  D i r e c t o r a t e  o f  the U.S. 

The gener ic  d i s c i p l i n e  research i n c l u d e s  i n t e r n a l  computat ional  f l u i d  mechanics (ICFM), ma te r i a l s ,  and 
computat ional  s t r u c t u r a l  mechanics. 
p h y s i c a l  phenomena i nvo l ved  i n  these d i s c i p l i n e s  so t h a t  accurate a n a l y t i c a l  t o o l s  can be developed t o  
p r e d i c t  and t o  improve p ropu l s i on  system performance. 
methods, modeling and v e r i f i c a t i o n ,  and a p p l i c a t i o n s .  
a l l o y s ,  i n t e r m e t a l l i c s ,  coa t ings ,  ceramics and composites fo r  h i g h  temperature p ropu l s i on  system 
a p p l i c a t i o n s .  
a n a l y t i c a l  methods f o r  s t r u c t u r a l  dynamics, f r a c t u r e  mechanics, and the  development o f  l i f e  p r e d i c t i o n  
methodology. 

The o b j e c t i v e  o f  t h i s  research i s  t o  develop an understanding o f  t h e  

The scope o f  the ICFM research i n c l u d e s  computat ional  
The advanced m a t e r i a l s  research i s  focused on super- 

Computat ional  s t r u c t u r a l  mechanics i n v o l v e s  the development and v e r i f i c a t i o n  o f  advanced 
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The focused i n t e r d i s c i p l i n a r y  p r o p u l s i o n  research  i nc l udes  i c i n g ,  i ns t rumen ta t i on  and c o n t r o l  technology, 
and ho t  s e c t i o n  technology. I c i n g  research  b r i n g s  toge ther  d i s c i p l i n e s  such as f l u i d  mechanics and heat  
t r a n s f e r  t o  improve the a n a l y t i c a l  t o o l s  r e q u i r e d  f o r  p r e d i c t i n g  i c i n g  e f f e c t s ,  and t o  develop advanced i c e  
p r o t e c t i o n  systems. The goa l  o f  the  i c i n g  research i s  t o  develop the technology base requ i red  t o  p rov ide  
a l l -weather  c a p a b i l i t y  f o r  c i v i l  and m i l i t a r y  a i r c r a f t .  The focus o f  the  i ns t rumen ta t i on  and c o n t r o l s  
technology i s  the  development o f  n o n i n t r u s i v e  research i ns t rumen ta t i on  and engine sensors /con t ro ls  f o r  t h e  
"smart" adapt i ve  p ropu l s i on  systems o f  the  f u tu re .  Hot s e c t i o n  technology i s  aimed a t  p r o v i d i n g  improved 
d u r a b i l i t y  and r e l i a b i l i t y  o f  h i g h  temperature p ropu l s i on  system components through the  development o f  
improved exper imenta l  and a n a l y t i c a l  t o o l s .  

I n  engine systems research, Lewis i s  develop ing focused p ropu l s i on  technology f o r  s p e c i f i c  engines and 
p ropu l s i on  systems. 
i n t e r m i t t e n t  combustion engines),  advanced turboprops ( i n c l u d i n g  a f l i g h t  t e s t  planned f o r  19871, 
c o n v e r t i b l e  engines, v a r i a b l e  c y c l e  engines, and new, i n n o v a t i v e  p ropu l s i on  systems. A p p l i c a t i o n s  f o r  t h i s  
focused p ropu l s i on  system research i n c l u d e  subsonic t r anspo r t s ,  commuters, genera l  a v i a t i o n ,  r o t o r c r a f t ,  
supersonic  STOVL a i r c r a f t ,  and supersonic/hypersonic a i r c r a f t .  

Research and technology i n  t h i s  area i n v o l v e s  sma l l  engines (gas t u r b i n e s  and 

The Lewis aeropropu ls ion  technology program i s  supported by advanced p ropu l s i on  system s t u d i e s  and by 
p ropu l s i on  f a c i l i t i e s  rang ing  from sma l l  research  t e s t  r i g s  t o  l a r g e  p ropu l s i on  system a l t i t u d e  tanks and 
wind tunnels .  

Permanent C i v i l  
Serv ice  Workvears 

TRANSATMOSPHERIC RESEARCH AND TECHNOLOGY....................................... 70 

These a c t i v i t i e s  a t  Lewis a re  d i r e c t e d  toward understanding and d e f i n i n g  a c l a s s  o f  a i r b r e a t h i n g  p r o p u l s i o n  
systems, us ing  hydrogen f u e l ,  t h a t  are a p p l i c a b l e  t o  o r b i t a l  acce le ra to r  and hypersonic  c r u i s e  v e h i c l e s  
i n c l u d i n g  t he  necessary advancements i n  v a r i a b l e  geometry i n l e t s  and nozzles;  c h a r a c t e r i z i n g  a f a m i l y  o f  
m a t e r i a l s  and c o o l i n g  concepts compat ib le  w i th  ext remely  h o t  reusab le  engine and a i r f r ame  s t ruc tu res ;  
development o f  the computat ional  methods necessary t o  analyze and d e f i n e  the  f l ow  i n  complex i n t e r n a l  duc ts  
and passages; and conduct ing the s t u d i e s  necessary t o  i n t e g r a t e  these components i n t o  an e f f i c i e n t  and 
capable p ropu l s i on  system. 

SPACE RESEARCH AND TECHNOLOGY. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  345 

The major r o l e s  o f  Lewis i n  space research and technology a re  t o  advance the  s t a t e  o f  the  a r t  and ma in ta i n  a 
teshnology base f o r  power systems, advanced p r imary  and a u x i l i a r y  p ropu l s i on ,  and space communications. 
This i nc l udes  assoc ia ted  m a t e r i a l s  technology, s t r u c t u r a l  a n a l y s i s  and l i f e  p r e d i c t i o n  technology, power 
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management and d i s t r i b u t i o n  technology, and advanced development work i n  suppor t  o f  a space s t a t i o n ,  i t s  
e v o l u t i o n a r y  growth, s a t e l l i t e s  and o the r  f u t u r e  space app l i ca t i ons .  
de f ined ,  developed and implemented i n  the con tex t  o f  the  above technology areas and i n  the  unde r l y i ng  bas i c  
sciences. 

In-space f l i g h t  exper iments a re  

The Lewis p r imary  p ropu l s i on  programs emphasize the  ex tens ion  and advancement o f  the  techno log ies  o f  
hydrogen- or hydrocarbon- fueled engines such as the  space s h u t t l e  main engine toward l o n g - l i f e ,  reusable,  
se rv i ceab le  systems f o r  Ea r th- to- o rb i t  a p p l i c a t i o n s .  
c r i t i c a l  turbomachinery components, advanced s t r u c t u r a l  a n a l y s i s  and l i f e  p r e d i c t i o n  and d iagnos t i cs .  

This concentrates on thrust chamber c o o l i n g  and l i f e ,  

Another t h r u s t  i s  t o  p rov ide  the  technology f o r  improv ing o r b i t a l  t r a n s f e r  p ropu l s i on  systems i n  the areas 
of performance, l i f e  and r e u s a b i l i t y .  Emphasis i s  on combustion and heat  t r a n s f e r ,  l o n g - l i f e  l i g h t w e i g h t  
reusable components, and h i g h  expansion area nozzles.  A r c j e t s  a re  a l so  be ing  i nves t i ga ted .  

The Lewis a u x i l i a r y  p ropu l s i on  programs a re  d i r e c t e d  toward space s t a t i o n  and s a t e l l i t e  a p p l i c a t i o n s .  
Technologies f o r  gaseous hydrogen-oxygen t h r u s t e r s ,  r e s i s t o j e t s  capable o f  us ing  var ious  f ue l s ,  i n e r t  gas 
ion ,  and s t o r a b l e  chemical  engines a re  be ing  explored. 

Lewis does bas i c  science and technology work and conducts in- space sc ience and technology exper iments i n  
ma te r i a l s ,  combustion and f l u i d  dynamics i n  reduced g r a v i t y .  This a c t i v i t y  i s  coord ina ted  w i t h  t he  
s c i e n t i f i c  community i n  u n i v e r s i t i e s ,  i n d u s t r y ,  and government. C r i t i c a l  space exper iments i n  suppor t  o f  
power and p ropu l s i on  systems technology advances a re  a l s o  c a r r i e d  out .  

Space power programs a re  d i r e c t e d  toward e v o l u t i o n a r y  space s t a t i o n ,  s a t e l l i t e  and o ther  f u t u r e  space 
miss ion  needs. This i nc l udes  s o l a r  pho tovo l t a i c ,  s o l a r  dynamic, e l ec t rochemica l  energy convers ion and 
s torage,  nuc lear  energy conversion, and power component and c i r c u i t  development. The p h o t o v o l t a i c  program 
seeks improvement i n  s o l a r  c e l l  e f f i c i e n c y  and l i f e  a t  reduced cost .  I n  s o l a r  dynamics a h igher  e f f i c i e n c y  
a l t e r n a t i v e  t h a t  reduces weight and area t o  h i g h  power l e v e l s  i s  sought. E lec t rochemica l  research suppor ts  
extended ope ra t i ng  l i f e  and improved energy d e n s i t y  f o r  b a t t e r i e s  and f u e l  c e l l s .  
convers ion program i s  d i r e c t e d  toward the  development o f  advanced s t a t i c  and dynamic thermal  energy 
convers ion techno log ies  and assoc ia ted  subsystems. 

The nuc lear  energy 

Power component and c i r c u i t  technology f o r  mul t ihundred  k i l o w a t t  power systems i s  be ing  i nves t i ga ted .  
i n t e r a c t i o n s  o f  the  space plasma environment with power systems are  a l s o  be ing  s tud ied .  

The 
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The space communications program i n c l u d e s  app l i ed  research and advanced development i n  microwave e l e c t r o n  
beam a m p l i f i e r s ,  microwave s o l i d - s t a t e  devices, and antenna systems. The program c o n s i s t s  o f  e f f o r t s  t o  
develop advanced concepts, techniques, and communications systems components which w i l l  enable growth i n  the  
u t i l i z a t i o n  o f  the  r a d i o  frequency spectrum t o  f requencies w e l l  beyond 100GHz. 

The Lewis program i n  space m a t e r i a l s  and s t r u c t u r e s  research and technology emphasizes the  development o f  
improved ma te r i a l s ,  advanced s t r u c t u r a l  a n a l y s i s  and l i f e  p r e d i c t i o n  f o r  advanced space power generat ion,  
p r o p u l s i o n  and communications systems. 

Permanent C i v i l  
Serv ice  Workyears 

SPACE FLIGHT. CONTROL AND DATA COMMUNICATIONS 

SPACE TRANSPORTATION OPERATIONS.......................................... 50 

Th i s  program i s  respons ib le  f o r  the  d e l i v e r y  t o  s p e c i f i e d  o r b i t  o f  a l l  spacec ra f t  launched by t h e  
At las/Centaur veh i c l e .  The program i n c l u d e s  the  procurement o f  v e h i c l e  systems hardward, launch  serv ices ,  
and eng ineer ing  and management support ,  as w e l l  as development, maintenance and ope ra t i on  o f  ground suppor t  
equipment. 
one FLTSATCOM program launches. 
o r d e r l y  phaseout o f  the  At las/Centaur p r o j e c t  w i l l  be i n i t i a t e d .  

I n  1986 c i v i l  s e r v i c e  personnel  working i n  the  A t l a d c e n t a u r  launch v e h i c l e  program w i l l  suppor t  
Fo l l ow ing  t he  f i n a l  FLTSATCOM launch i n  t he  t h i r d  qua r te r  o f  1987, an 

CENTER MANAGEMENT AND OPERATIONS SUPPORT................................. 527 

Center Management and Operat ions Support i s  de f i ned  as suppor t  or  se rv i ces  be ing  p rov ided  t o  a l l  Lewis 
o rgan i za t i ons  which cannot be d i r e c t l y  i d e n t i f i e d  t o  a b e n e f i t i n g  program or p r o j e c t .  
personnel  i nvo l ved  are: 

The C i v i l  Serv ice  

D i r e c t o r  and S t a f f  - The Center D i r e c t o r ,  Deputy D i r e c t o r ,  and immediate s t a f f ,  e.g., Technology 
U t i l i z a t i o n ,  Equal Oppor tun i ty ,  P u b l i c  A f f a i r s ,  and Commercial Use o f  Space. 

Manaqement Support - Those who p rov ide  i n f o r m a t i o n  and c o n t r o l  se rv i ces  suppo r t i ng  a l l  l e v e l s  o f  Center 
program and f u n c t i o n a l  management. 
p a t e n t  counsel ,  c o n t r a c t i n g  and procurement, personnel  management, p r o p e r t y  management, f i n a n c i a l  
management, and management i n f o r m a t i o n  systems and ana l ys i s .  

S p e c i f i c  f u n c t i o n s  i n c l u d e  resources p l ann ing  and management, l e g a l  and 

Operat ions Support - Those who p rov ide  f o r  the  ope ra t i on  and maintenance o f  i n s t i t u t i o n a l  f a c i l i t i e s ,  
b u i l d i n g s ,  systems, and equipment, i n c l u d i n g  those who manage or p rov ide  t e c h n i c a l  se rv i ces  such as genera l  
automatic da ta  processing, r e l i a b i l i t y  and q u a l i t y  assurance, medica l  care, and g raph ics  support .  

RPM 8-9 



RESOURCES REQUIREMENTS BY FUNCTION 

1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Est imate Es t imate  
(Thousands o f  D o l l a r s )  

I. PERSONNEL AND RELATED COSTS................. 110,068 112,741 111,482 112,842 

Summarv o f  Fund Reauirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. F u l l - t i m e  permanent ................. 
c. Overtime and o ther  compensation ..... b. Other than f u l l - t i m e  permanent ...... 

Subto ta l ,  Compensation. ............. 
2. Benefits................................ 

Sub to ta l ,  Compensation and B e n e f i t s  

B. Suppor t inq Costs 

1. Trans fs r  o f  personnel  ................... 
2. Personnel t r a i n i n g .  ..................... 

Subto ta l ,  Suppor t ing Costs......... 

To ta l ,  PerSonnel and Related Costs...... 

93,995 95,267 
1,238 2,370 
1,975 1,988 

97,208 99,625 

11,681 12,111 

108,889 111,736 

45 75 
930 - 1,134 

1,179 1,005 

110,068 112,741 

95,935 
785 

2,lOG 

98,820 

11,398 

110.218 

15 
1,249 

1,264 

111,482 

97,152 
816 

2,059 

100,027 

11,233 

111,260 

15 
1,567 

1,582 

112,842 
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Exp lana t ion  o f  Fund Requirements 

A. Compensation and Benefits................... 

1. Compensation ............................ 

1985 
1986 1987 

Budget Cur ren t  Budget 
Ac tua l  Es t imate  Est imate Est imate 

(Thousands o f  D o l l a r s )  

108,889 

97,208 

111,736 

99,625 

110,218 

98,820 

111,260 

100.027 

a. F u l l - t i m e  permanent ................. 93,995 95,267 95,935 97,152 

The increase from the 1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  r e f l e c t s  the  c u r r e n t  
d i s t r i b u t i o n  between permanent and o ther  FTEs. 

Bas is  o f  Cost f o r  C i v i l  Serv ice Workyears 

I n  1987, the  cos t  o f  permanent workyears w i l l  be $97,152,000. The inc rease  from the  1986 l e v e l  r e s u l t s  
from the  f o l l ow ing :  

Cost o f  f u l l - t i m e  permanent workyears i n  1986..... . . . . . . . . . . . . . . . . . . . . . . . . . . .  95,935 

Cost o f  increases i n  1987.................................................... 

F u l l  year e f f e c t  o f  1986 actions................................. 1,020 
P a r t i a l  year e f f e c t  o f  1987 actions.............................. 1,088 

E f f e c t  o f  1986 decrease i n  o f f s e t t i n g  reimbursements....................... 

2,305 
Within grade,and career development advances: 

197 

Cost o f  decreases i n  1987.................................................... 

-961 
-127 

-1,088 
T u r  nov er sav i n g  : 

F u l l  year e f f e c t  o f  1986 actions................................. 
P a r t i a l  year e f f e c t  o f  1967 actions.............................. 

Cost o f  f u l l - t i m e  permanent workyears i n  1987................................ 97,152 
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1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

b. Other than f u l l - t i m e  permanent 

1. cost.............................. 1,238 2,370 
2. Workyears ......................... 85 123 

785 
49 

The d i s t r i b u t i o n  o f  1987 workyears i s  as f o l l ows :  

D i s t r i b u t i o n  o f  Other Than Ful l -T ime Permanent Workvears 

816 
52 

Program Work years 

Development programs.............................................................. 16 
Youth oppo r tun i t y  programs........................................................ 13 ................................................................... 23 Other temporary - 

52 Total........................................................................... - - 

The r e d u c t i o n  from the  1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  i s  due t o  a rea l ignment  between 
permanent and o ther  FTEs. The increase i n  1987 i s  the  f u l l  year e f f e c t  o f  t h a t  planned rea l ignment .  

c. Overtime and o ther  compensation ....... 1,975 1,988 2,100 2,059 

The increase from the 1986 budget es t imate  t o  the 1986 c u r r e n t  est imate r e f l e c t s  an over t ime p l a n  
c o n s i s t e n t  wi th the f a c i l i t y  use schedule. The decrease i n  1987 r e f l e c t s  est imated requirements.  
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Est imate Est imate 
(Thousands of D o l l a r s )  

2. Benefits................................ 11,681 12,111 11,398 11,233 

The f o l l o w i n g  are the amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice  Ret i rement  Fund......... 6,653 6,660 6,442 6,485 
Employee l i f e  insurance............... 21 5 255 2 20 212 
Employee h e a l t h  insurance............. 2,856 3,026 2,935 2,883 
Workmen's compensation ................ 5 90 587 587 469 
FICA.................................. 212 3 04 100 100 
Medicare.............................. 1,137 1,259 1,095 1,076 
Other benefits........................ 18 20 19 8 

Total............................... 11,681 12,111 11,398 11,233 

The decrease from t h e  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  p r i m a r i l y  due t o  a decrease i n  
C i v i l  Serv ice  re t i r emen t ,  FICA, and medicare. The 1987 budget est imate r e f l e c t s  changes i n  compensation. 

B. Suppor t ing Costs............................ 1,179 1,005 1,264 1,582 

1. Transfer  o f  personnel.  .................. 45 75 15 15 

The decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  p r i m a r i l y  due t o  an a n t i c i p a t e d  
lower  number o f  r e l oca t i ons .  

2. Personnel t r a i n i n g  ...................... 1,134 930 1,249 1,567 

The purpose o f  the  t r a i n i n g  program i s  t o  p rov ide  f o r  t he  development and educat ion o f  c i v i l  s e r v i c e  
employees t o  more e f f i c i e n t l y  suppor t  Lewis r o l e s  and missions. 
r e s u l t  o f  Lewis '  emphasis on the  s k i l l s  needed t o  suppor t  a c q u i s i t i o n  o f  t he  power system% f o r  t he  Space 
S t a t i o n  and a d d i t i o n a l  t r a i n i n g  i n  the  areas o f  o f f i c e  automation. The 1987 budget es t imate  inc rease  
r e f l e c t s  a c o n t i n u i n g  growth i n  these areas a t  a n t i c i p a t e d  t u i t i o n  costs .  

The 1986 c u r r e n t  est imate inc rease  i s  a 
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1986 1987 
1985 Budqet Cur ren t  Eudqet 

Ac tua l  Es t imate  Est imate Est imate 
(Thousands o f  Dollars) 

11. TRAVEL................................... 2,626 2,726 2,622 2,897 

Summary o f  Fund Requirements 

A. Program Travel....................... 1,722 2,097 1,993 2,239 

B. S c i e n t i f i c  & Tech. Development T r a v e l  450 410 410 428 

C. Management & Operat ions Travel........ 454 21 9 21 9 230 

To ta l ,  Travel...................... 2,626 2,726 2,622 2,897 

Exp lana t i on  o f  Fund Requirements 

A. Program Travel........................... 1,722 2,097 1,993 2,239 

Program t r a v e l  i s  d i r e c t l y  r e l a t e d  t o  the  accomplishment o f  the  Cen te r ' s  m iss ion  and accounts f o r  
approx imate ly  71% o f  t r a v e l  costs .  These funds a re  necessary f o r  t he  management o f  major c o n t r a c t u a l  
programs i n  ae ronau t i ca l  research and technology, Space S ta t i on ,  space p ropu ls ion ,  m a t e r i a l s  research  and 
development and space energy processes and systems technology. Program t r a v e l  i s  a l so  e s s e n t i a l  t o  t he  
management and procurement o f  launch veh i c l es .  The decrease from the 1986 budget est imate t o  the  1986 
c u r r e n t  es t imate  r e f l e c t s  a rea l ignment  o f  program requirements.  The 1987 es t imate  r e f l e c t s  e s s e n t i a l l y  t h e  
same l e v e l  o f  t r a v e l  a t  a n t i c i p a t e d  ra tes .  

410 41  0 428 E. S c i e n t i f i c  & Tech. Development Travel.... - 450 - - - 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  p rov ides  employees t he  o p p o r t u n i t y  t o  p a r t i c i p a t e  i n  meet ings 
and seminars w i th  o ther  r ep resen ta t i ves  o f  the aerospace community. The b e n e f i t s  der i ved  from exposure t o  
t echno log i ca l  advanFes ou ts ide  Lewis, as w e l l  as t o  p resen t  b o t h  accomplishments and problems t o  t h e i r  
assoc ia tes  i s  i nva luab le .  Many o f  the meet ings are working panels  convened t o  so l ve  problems f o r  the  
b e n e f i t  o f  the  Government. The 1987 es t imate  p rov ides  for  c o n t i n u a t i o n  o f  t r a v e l  a t  t h e  1986 c u r r e n t  l e v e l  
o f  suppor t  wi th a n t i c i p a t e d  r a t e  increases.  
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1986 1987 
1905 Budget Current Budget 

Actual Estimate Estimate Estimate 
(Thousands o f  Dollars) 

219 219 C. Management & Opera ions Travel......... - 454 - - 230 - 

Management and operations t rave l  is required f o r  the di rect ion and coordination o f  general management 
matters. I t  includes t rave l  i n  such areas as  personnel, f inancia l  management, procurement, t r ave l  o f  the 
Center ' s  top management to  NASA Headquarters and other NASA Centers, t ra in ing t rave l ,  and local  
t ransportat ion.  The 1987 estimate provides f o r  a l eve l  number o f  t r i p s  a t  anticipated ra tes .  
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1986 1987 
Budget Cur ren t  Budget 1985 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  D o l l a r s )  

111. OPERATION OF INSTALLATION........,..... 24,689 29,318 

Summarv o f  Fund Reauirements 

28,873 

21,507 24,503 A. F a c i l i t i e s  Services................ 16,946 22,757 

B. Techn ica l  Services................. 2,409 2,209 3,014 3,856 

C. Management & Operat ions ............ 5,334 4,352 4.352 6 222 L 

Tota l ,  Operat ion o f  I n s t a l l a t i o n . . .  24,689 29,318 28,873 34,581 

Exp lana t ion  o f  Fund Requirements 

Operat ion of I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  supp l i es  and equipment i n  suppor t  o f  t h e  
(1) F a c i l i t i e s  Cen te r ' s  i n s t i t u t i o n a l  a c t i v i t i e s .  These a re  d i v i d e d  i n t o  t h r e e  major .  f u n c t i o n a l  areas: 

Serv ices,  the  cos t  o f  ma in ta i n i ng  and r e p a i r i n g  i n s t i t u t i o n a l  f a c i l i t i e s  and equipment, and t he  c o s t  o f  
c u s t o d i a l  se rv i ces  and u t i l i t i e s ;  ( 2 )  Techn ica l  Services, the cos t  .of automatic data process ing f o r  
management a c t i v i t i e s  and the  cos t  o f  educa t i ona l  and i n f o r m a t i o n a l  programs and t e c h n i c a l  shops suppo r t i ng  
i n s t i t u t i o n a l  a c t i v i t i e s ;  and ( 3 )  Management and Operat ions, the  cos t  o f  a d m i n i s t r a t i v e  communications, 
reproduc t ion ,  p r i n t i n g ,  t r a n s p o r t a t i o n ,  medica l  se rv i ces  and supp l ies .  

The decrease from 1986 budget es t imate  t o  the 1986 c u r r e n t  es t imate  i s  due p r i m a r i l y  t o  the de lay and 
d e f e r r a l  o f  a c t i v i t i e s  and a rephasing o f  suppor t  c o n t r a c t o r  fund ing  p lans.  
r a t e  increases f o r  energy, suppor t  con t rac ts ,  and the f u l l  year funding o f  suppor t  con t rac t s  begun i n  1986.  

The increase i n  1987 i n c l udes  
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1986 
1985 Budqet Current 

Actual Estimate Estimate 
(Thousands of Dollars)  

A .  FACILITIES SERVICES.................... 16,946 22,757 21,507 - 

Summary of Fund Requirements 

1. Maintenance ti Related Services.. . . .  3,101 4,300 3,145 

2. Custodial Services.. . . . . . . . . . . . . . . .  3,258 4,429 4,258 

3 .  U t i l i t y  Services.. . . . . . . . . . . . . . . . . .  10,587 14,028 14,104 

Total ,  F a c i l i t i e s  Services.. . . . . .  16,946 22,757 21,507 

Explanation of Fund Requirements 

1. Maintenance and Related Services..  . 3,101 4,300 3,145 

1987 
Budget 

Estimate 

24,503 

3,532 

4,788 

16,183 

24,503 

3,532 

T h i s  a c t i v i t y  provides for the operation and maintenance of f a c i l i t i e s  a t  the main i n s t a l l a t i o n  i n  
Cleveland and a t  the Plum Brook Sta t ion.  F a c i l i t i e s  maintenance includes b u i l d i n g s  and ground maintenance 
and maintenance of heating,  ven t i l a t i ng ,  and air- condit ioning systems and equipment. The decrease from the 
1986 budget est imate t o  the 1986 current  est imate r e f l e c t s  de f e r r a l  of planned maintenance increases .  The 
1987 est imate ref l .ec ts  ant ic ipated se rv ice  contractor  wage r a t e  increases.  

2. Custodial Services................. 3,258 4,429 4,258 4,788 

Securi ty and j a n i t o r i a l  se rv ices  a r e  provided by support contractors .  Other services  include r u b b i s h  
The decrease from the.1986 

The increase i n  the 1987 budget est imate is due t o  ant ic ipated r a t e  changes i n  

d isposal  and i ndus t r i a l  cleaning of walls and l i g h t s  on an a s  needed basis .  
budget est imate t o  the 1986 current  est imate is due primarily t o  lower support se rv ice  contractor  r a t e s  than 
o r ig ina l ly  ant ic ipated.  
support se rv ice  con t rac t s  and a small increase i n  workyears. 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Est imate 
7Thousands o f  D o l l a r s )  

3. U t i l i t y  Services................... 10,587 14,028 14,104 16,183 

E l e c t r i c a l  power i s  p rov ided  by t he  l o c a l  u t i l i t y  company. N a t u r a l  gas i s  the  pr imary hea t i ng  f u e l  wi th 
o i l  as a backup f u e l .  
budget es t imate  t o  the 1986 c u r r e n t  es t imate  i s  due t o  s l i g h t l y  h i ghe r  u t i l i t y  r a t e s  than o r i g i n a l l y  
an t i c i pa ted .  
u t i l i t y  r a t e  increases,  and expected growth o f  suppor t  c o n t r a c t o r  r a tes .  

A suppor t  c o n t r a c t o r  operates t he  c e n t r a l  hea t i ng  p l a n t .  The inc rease  from the  1986 

The inc rease  from 1986 t o  1987 i s  a t t r i b u t a b l e  t o  a n t i c i p a t e d  h i ghe r  e l e c t r i c a l  consumption, 

3 856 B. Technica l  Services.................... 2,409 2,209 3,014 L 

Summary o f  Fund Requirements 

3 085 1. Automatic Data Process inq 1,710 1,511 2,258 L 

a. Equipment ...................... 936 375 692 1,386 
b. Operat ions ..................... 774 1,136 1,566 1,699 

2. S c i e n t i f i c  and Techn ica l  I n f o r m a t i o n  699 -- 698 756 771 

2 409 L 2 2G9 3,014 3,856 To ta l ,  Techn ica l  Services........ L 

Exp lana t ion  o f  Fund Requirements 

1. Automatic Data Processing .......... 1,710 1,511 2,258 3,085 

Funding p rov ides  f o r  a d m i n i s t r a t i v e  da ta  processing, i n c l u d i n g  maintenance and p e r i o d i c  replacement o f  
equipment, and operat ions.  
c o n t r a c t o r s  t o  p rov ide  suppor t  i n  bus iness system a n a l y s i s  and design. 
a n t i c i p a t e d  r a t e  inc2eases and the purchase o f  an upgraded c e n t r a l  process ing unit .  

The 1986 c u r r e n t  es t imate  r e f l e c t s  increased fund ing  f o r  suppor t  s e r v i c e  
The increase i n  1987 i s  due t o  
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1985 
1986 1987 

Budqet Cur ren t  Budqet 
A c t u a l  Es t imate  Est imate E s t i i a t e  

(Thousands o f  D o l l a r s )  

2 .  S c i e n t i f i c  and Techn ica l  In format ion. .  - 699 698 756 - 771 - - 
Included i n  t h i s  a c t i v i t y  i s  the  suppor t  o f  the  Cen te r ' s  educa t iona l  programs and p u b l i c  i n f o r m a t i o n  

serv ices .  Funding f o r  ope ra t i on  o f  t he  V i s i t o r  I n f o r m a t i o n  Center (VIC),  conduct o f  t o u r s  and s p e c i a l  
events,  c o n s t r u c t i o n  and t r a n s p o r t  o f  s p e c i a l  e x h i b i t s ,  and r e l a t e d  a c t i v i t i e s  are a l so  inc luded.  The 
inc rease  from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  the  r e s u l t  o f  a r e v i s e d  V I C  e x h i b i t  
upgrading program. 
program . The 1987 budget es t imate  p rov ides  f o r  c o n t i n u a t i o n  o f  the  1986 V I C  e x h i b i t  upgrading 

C. MANAGEMENT AND OPERATIONS.................... 5 , 334 4,352 4,352 6 , 222 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............ 639 405 677 599 

........................... 2 .  Transpo r ta t i on  1,469 1 ,886 1 ,795 2,110 

3 .  I n s t a l l a t i o n  Common Services............. 3,226 2,061 1,880 3,513 

To ta l ,  Manaqement and Operat ions ....... 5 , 334 4,352 4,352 6,222 

Exp lana t ion  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............ - 639 405 677 599 - - - 
This est imate p rov ides  l o c a l  and l ong  d i s tance  telephone s e r v i c e  and non- telephone communications. Loca l  

te lephone s e r v i c e  i nc l udes  the  leased l i n e s  and equipment t o  serve the  Center popu la t ion .  
communications i n c l u d e  t e l e x ,  advanced reco rd  system te l e t ype ,  r ap id fax ,  datafax,  te lecon fe rence  equipment, 
oceanic cab le  serv ice ,  and usage charges for  a i r l i n e  r e s e r v a t i o n  serv ice .  The increase i n  the  1986 c u r r e n t  
es t imate  i s  based on 1985 exper ience ad jus ted  f o r  r a t e  increases i n  l o c a l  and FTS serv ices .  The decrease 
f o r  1987 i s  based on lower  cos t s  assoc ia ted  w i th  a new telephone system. 

Non- telephone 
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Est imate Est imate 
(Thousands o f  D o l l a r s )  

2 .  Transpo r ta t i on  ......................... 1,469 1,866 1,795 2,110 

Th i s  a c t i v i t y  i nc l udes  the  cos t  o f  t he  suppor t  c o n t r a c t  f o r  bus, m a i l  and package d e l i v e r y ,  s t ock  issuance 
and a d m i n i s t r a t i v e  a i r c r a f t  maintenance. 
purchase and maintenance. The decrease from the 1986 budget est imate t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  
d e f e r r a l  i n  the  purchase o f  motor veh ic les .  The inc rease  i n  1987 i s  a n t i c i p a t e d  con t rac to r  wage r a t e s ,  
inc rease  i n  f u e l  r a tes ,  and the  purchase of motor veh i c l es  de fe r red  from 1986. 

I t  a l s o  i nc l udes  moving and h a u l i n g  se rv i ces  and motor v e h i c l e  

3 .  I n s t a l l a t i o n  Common Services........... 3,226 2,061 1,880 3,513 

This funding p rov ides  minor a d m i n i s t r a t i v e  se rv i ces  f o r  Center management and s t a f f  a t  Plum Brook 
S ta t i on .  Also, i nc l uded  i s  the  c o s t  o f  s t a f f  medica l  examinations, c l i n i c  support ,  medica l  supp l i es  and 
equipment s p e c i a l  x- ray equipment f o r  the  in-house occupat iona l  h e a l t h  program, and equipment f o r  the 
p h y s i c a l  f i t n e s s  f a c i l i t y .  A l l  o f  these se rv i ces  a re  p rov ided  by a suppor t  con t rac to r .  This f u n c t i o n  a l so  
i nc l uded  funding f o r  maintenance and p e r i o d i c  replacement o f  a d m i n i s t r a t i v e  equipment and supp l ies ,  and 
postage. 
t he  suppor t  c o n t r a c t o r  funding plan. The increase i n  the  1987 budget est imate r e f l e c t s  a f u l l  year funding 
f o r  suppor t  c o n t r a c t s  a t  a n t i c i p a t e d  r a t e  inc reases  and the  adjustment between d i r e c t  and re imbursable 
funding.  

The decrease from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  due t o  a rephasing o f  
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 ESTIHATES 

NASA HiADQUARTERS 

DESCRIPTION 

NASA Headquarters is l o ca ted  a t  400 Maryland 
i n  the D i s t r i c t  o f  Columbia and Maryland. 

Avenue, SW, Washington, D.C., and occupies o the r  b u i l d i n g s  

HEADQUARTERS ROLES AND MISSIONS 

The m iss ion  o f  Headquarters i s  t o  p l an  and p rov ide  execu t i ve  g u i d e l i n e s  f o r  the implementat ion o f  
n a t i o n a l  space and aeronaut i cs  programs c o n s i s t e n t  with t he  o b j e c t i v e s  s t a t e d  i n  the  N a t i o n a l  Aeronaut ics  
and Space Ac t  o f  1958, as amended. These o b j e c t i v e s  a re  t o :  

--Extend our knowledge o f  the Ear th ,  i t s  environment, t he  s o l a r  system, and t he  un iverse;  

--Expand p r a c t i c a l  a p p l i c a t i o n s  o f  space technology; 

--Develop, operate,  and improve manned and unmanned space veh i c l es ;  

--Improve the c i v i l  and m i l i t a r y  use fu lness  o f  ae ronau t i ca l  veh ic les ,  w h i l e  m in im iz i ng  t h e i r  
env i ronmenta l  e f f e c t s  and energy consumption; 

--Disseminate p e r t i n e n t  f i n d i n g s  t o  p o t e n t i a l  users; and 

--Promote i n t e r n a t i o n a l  coopera t ion  i n  peace fu l  a c t i v i t i e s  i n  space. 

The f o l l ow ing  o f f i ces  a t  Headquarters a s s i s t  management i n  c a r r y i n g  ou t  the  t e c h n i c a l  aspects o f  t he  
miss ion:  

Of f i ce  o f  Space F l i g h t  - Plans, d i r e c t s ,  executes, and eva lua tes  t he  research, development, a c q u i s i t i o n  
and ope ra t i on  o f  space f l i g h t  programs. 
element o f  the  Space T ranspo r ta t i on  System (STS). 
e x t e r n a l  tanks, s o l i d  r ocke t  boosters,  upper stages and ground and f l i g h t  systems. This o f f i c e  develops and 
implements p o l i c y  f o r  a l l  system users  t o  i n t e r f a c e  with STS. R e s p o n s i b i l i t i e s  a l so  i n c l u d e  development and 
implementat ion o f  app rop r i a te  t r a n s i t i o n  p o l i c i e s  f o r  expendable launch  v e h i c l e s  t o  be t r a n s f e r r e d  from t h e  

I nc l uded  i n  these programs i s  the  Space Shu t t l e ,  an e s s e n t i a l  
Also i nc l uded  i n  the  STS a re  the  o r b i t e r s ,  engines, 
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Government t o  the p r i v a t e  sec to r .  The O f f i c e  of Space F l i g h t  promotes improvements i n  e f f ec t i veness ,  c o s t  
e f f i c i e n c y  and t i m e l i n e s s  o f  STS o p e r a t i o n a l  performance. This o f f i c e  a l s o  ma in ta ins  r e l a t i o n s h i p s  with 
i n d u s t r y ,  i n t e r n a t i o n a l  o rgan i za t i ons ,  f o r e i g n  e n t i t i e s ,  u n i v e r s i t i e s ,  t he  s c i e n t i f i c  community, and o ther  
Government agencies wi th respec t  t o  the  space f l i g h t  program, i n c l u d i n g  the  Spacelab program, i n  
c o o r d i n a t i o n  w i t h  the  O f f i c e  o f  E x t e r n a l  Re la t ions .  

O f f i c e  o f  Space S t a t i o n  - Responsible f o r  e s t a b l i s h i n g  program p o l i c y ,  budget schedule gu ide l i nes ,  and 
f o r  c o o r d i n a t i n g  and i n t e r f a c i n g  wi th  e x t e r n a l  o rgan iza t ions .  Th i s  o f f i c e  i s  a l s o  respons ib l e  f o r  p r o v i d i n g  
program d i r e c t i o n  and management, program requi rements d e f i n i t i o n  and c o n t r o l ,  u t i l i z a t i o n  and opera t ions  
p lanning,  programmatic p l ann ing  and implementat ion, and advanced technology development program 
coo rd ina t i on .  

O f f i c e  o f  Space Science and A p p l i c a t i o n s  - Responsible f o r  research and development e f f o r t s  u t i l i z i n g  a 
v a r i e t y  o f  f l i g h t  system and ground-based observa t ions  t o  inc rease  man's knowledge o f  t he  un iverse.  The 
Ear th ,  Sun, Moon, the  p lane ts ,  i n t e r p l a n e t a r y  space, o ther  s t a r s  and ga lax ies ,  and the i n t e r a c t i o n  among 
those bodies and systems are  a l l  o b j e c t s  o f  these i n v e s t i g a t i o n s ,  as w e l l  as assu r i ng  medica l  s a f e t y  and 
understanding the bas ic  mechanisms o f  b i o l o g i c a l  processes us ing  the  unique c a p a b i l i t i e s  o f  the  space 
program. R e s p o n s i b i l i t i e s  a l s o  i n c l u d e  conduct ing research and development a c t i v i t i e s  l e a d i n g  t o  
demonstrat ion and t r a n s f e r  o f  space- re la ted technology and c a p a b i l i t i e s  which can be e f f e c t i v e l y  a p p l i e d  and 
used f o r  p r a c t i c a l  b e n e f i t s  on Ear th .  These research and development a c t i v i t i e s  i n v o l v e  the  f o l l o w i n g  
program areas: e a r t h  observat ions,  env i ronmenta l  observat ions,  communications, m a t e r i a l  p rocess ing  i n  
space, and i n f o r m a t i o n  systems. 

O f f i c e  o f  Aeronaut ics  and Space Technoloqy - Plans, d i r e c t s ,  executes, and evaluates the  ae ronau t i ca l  and 
space research and technology programs as w e l l  as the  t ransatmospher ic  research  and technology program. The 
aeronaut i cs  program develops technology cu lm ina t i ng  i n  sa fe r ,  more e f f i c i e n t ,  economical and env i ronmenta l l y  
acceptable a i r  t r a n s p o r t a t i o n  systems which a re  responsive t o  n a t i o n a l  needs. 
technology program prov ides  a technology base which a n t i c i p a t e s  the  t e c h n i c a l  needs and p rov ides  technology 
op t i ons  f o r  f u tu re  space a c t i v i t i e s .  
research and technology w i l l  a cce le ra te  the  development and v a l i d a t i o n  o f  key techno log ies  t o  form the 
c r i t i c a l  da ta  base r e q u i r e d  f o r  the  des ign and i n t e g r a t i o n  o f  complex p r o p u l s i o n  and s t r u c t u r a l  systems f o r  
t ransatmospher ic  veh i c l es .  Th is  o f f i c e  coord ina tes  the t o t a l  NASA program o f  suppo r t i ng  research and 
technology r e l a t e d  t o  s p e c i f i c  programs and p r o j e c t s  t o  i n s u r e  a comprehensive, p r o p e r l y  balanced agency 
research  and technology program. 

The space research  and 

NASA's p o r t i o n  o f  a j o i n t  NASA/DOD program f o r  t ransatmospher ic  

Of f i ce  o f  Space Track ing and Data Systems - Develops, implements, and operates t r ack ing ,  da ta  
a c q u i s i t i o n ,  command, communications, and da ta  process ing f a c i l i t i e s ,  systems and se rv i ces  r e q u i r e d  f o r  
suppor t  o f  a l l  NASA f l i g h t  missions. 
f o r  a d m i n i s t r a t i v e  communications between NASA i n s t a l l a t i o n s .  

Th is  o f f i c e  a l so  p rov ides  c e n t r a l i z e d  p lann ing  and systems management 
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O f f i c e  of Commercial Programs - Prov ides  a focus w i t h i n  NASA f o r  an agencywide program suppor t ing  the 
exDansion of U.S. p r i v a t e  sec to r  investment  and involvement i n  c i v i l  space a c t i v i t i e s ,  f o r  space commercial 
user  development, f o r  a c t i v e l y  suppo r t i ng  new h i g h  technology commercial space ventures and f o r  the  
commercial a p p l i c a t i o n  o f  e x i s t i n g  aeronaut i cs  and space technology. 

The NASA Headquarters '  a d m i n i s t r a t i v e  and s t a f f  o f f i c e s '  r e s p o n s i b i l i t i e s  inc lude :  p lanning,  
fo rmu la t ing ,  and advocat ing execu t i ve  d i r e c t i o n  f o r  n a t i o n a l  programs t o  implement the  o b j e c t i v e s  s t a t e d  i n  
the  N a t i o n a l  Aeronaut ics  and Space Act  o f  1958, as amended; and adm in i s te r i ng  and p r o v i d i n g  o p e r a t i o n a l  and 
l o g i s t i c a l  suppor t  t o  those Headquarters elements concerned wi th  c a r r y i n g  ou t  the  miss ion  o f  NASA. 

The Headquarters workforce c o n s i s t s  o f  p r o f e s s i o n a l  and c l e r i c a l  s t a f f  organized i n t o  the  above s p e c i f i e d  
program o f f i c e s  and app rop r i a te  suppo r t i ng  s t a f f  o f f i c e s .  Each o f f i c e  i s  assigned a f u n c t i o n  c o n s i s t e n t  
w i th  NASA t he  mission. The number o f  personnel  au thor i zed  t o  an o f f i c e  i s  determined by management based on 
the approved personnel  c e i l i n g  f o r  the Agency and the  f unc t i ons  t o  be performed. The composi t ion o f  the  
s t a f f  o f  an o f f i c e  i s  determined by the  head o f  the o f f i c e  based on the  o f f i c e  c e i l i n g  and the f u n c t i o n  t o  
be performed. 
t he  O f f i c e  o f  Personnel Management. O v e r a l l  Agency d i r e c t i o n  i s  p rov ided  by the Admin i s t r a to r ,  and h i s  
persona l  o f f i c e  s t a f f .  
throughout  the  Un i ted  S ta tes  which per form Agency o p e r a t i o n a l  miss ions under d i r e c t i o n  o f  the  Headquarters 
s t a f f .  

A l l  personnel  are appointed and p a i d  cons i s ten t  w i th  c l a s s i f i c a t i o n  standards es tab l i shed  by 

The Agency c u r r e n t l y  has e i g h t  i n s t a l l a t i o n s ,  and t h e  J e t  Propu ls ion  Laboratory ,  
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding P l a n  by Func t ion  

1986 1987 
Budget 1985 Budget Cur rent  

A c t u a l  Es t imate  Est imate  Est imate  
(Thousands o f  D o l l a r s )  

I. Personnel and Re la ted Cost.. . . 72,774 74,609 73,519 73,701 

11. Travel........................ 4,623 5,000 5,187 5,355 

111. Operat ion  o f  Ins ta l la t ion . . . . .  39,469 40,411 40,460 48,840 

A. F a c i l i t i e s  Services.. . . . . . . (10,815) (10,027) (10,975) (13,691) 

6. Techn ica l  Services..  . . . . . . . (17,504) (17,887) (16,962) (21,426) 

C. Management and Operations.. (11,150) (12,497) (12,523) (13,723) 

To ta l ,  fund requirement. 116,866 120,020 119,166 127 , 896 
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D i s t r i b u t i o n  o f  Permanent Workyears by Program 

RESEARCH AND DEVELOPMENT ....................... 
Space S t a t i o n  ................................ 

Space Science and A p p l i c a t i o n s  ............... 
Physics and astronomy ..................... 
L i f e  sciences ............................. 
Plane ta ry  e x p l o r a t i o n  ..................... 
Space a p p l i c a t i o n s  ........................ 

Commercial Programs .......................... 
Technology U t i l i z a t i o n  .................... 
Commercial Use o f  Space ................... 

Aeronau t i ca l  research and technology ...... 
Space research and technology ............. 

Track ing and Data Advanced Systems ........... 
SPACE FLIGHT CONTROL AND DATA COMMUNICATIONS ... 

S h u t t l e  Produc t ion  and Opera t iona l  C a p a b i l i t y  
Space Transpor ta t ion  Operat ions .............. 
Space and Ground Network Communications and 

Data Systems .............................. 
Subto ta l ,  d i r e c t  workyears ................ 

CENTER MANAGEMENT AND OPERATIONS SUPPORT ....... 
Tota l ,  f u l l - t i m e  permanent workyears ...... 

Tota l ,  Workyears .......................... 

Space T ranspo r ta t i on  C a p a b i l i t y  Development .. 

Aeronaut ics  and Space Technology ............. 

Transatmospheric research and technology .. 

Other than f u l l - t i m e  permanent workyears ....... 

1985 
Ac tua l  

387 

53 

24 

181 

. 

52 
24 
24 
81 

22 

5 
17 

. 

104 

62 
42 

. 

... 

3 

181 

20 
114 

. 

47 

568 

699 

1. 267 

118 

1. 385 

1986 
Budget Cur ren t  

Est imate Est imate 

. 409 417 

72 68 

24 22 

178 

50 50 
24 25 
24 25 
77 78 

38 36 

12 10 
24 28 

100 

64 60 
43 40 

3 3 

169 

20 19 
112 105 

49 45 

598 578 

694 664 

1, 292 1, 242 

125 115 

1, 417 1, 357 

. 

. 175 . 

. . 

. 107 . 

... ... 

. . 
. 181 . 

1987 
Budget 

Est imate 

409 

68 

22 

178 

50 
25 
25 
78 

38 

10 
28 

100 

58 
40 

2 

3 

169 

19 
105 

. 

. 

. 

. 

. 

. 

45 

578 

664 

1. 242 

115 

1. 357 
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RESOURCES REQUIREMENTS BY FUNCTION 

1986 1987 
1985 Budget Current  Budget 

A c t u a l  Es t imate  Est imate Est imate 
(Thousands o f  D o l l a r s )  

I. PERSONNEL AND RELATED COSTS.................... 72,774 74,609 73,519 73,701 

Summary o f  fund Requirements 

A. Compensation and B e n e f i t s  

1. Compensation 

a. F u l l - t i m e  permanent .................. 57,275 60,164 57,292 57 , 454 
b. Other than f u l l - t i m e  permanent.. ..... 2,925 2,416 3,021 2,809 
c. Reimbursable detailees.. . . . . . . . . . . . . .  604 461 520 724 
d. Overtime and o ther  compensation ...... 1,794 1,622 1,839 1,875 

Subto ta l ,  Compensation 62 , 598 64,663 62,672 62,862 

2. Benefits................................. 6,874 6,994 7,304 7,044 

Sub to ta l ,  Compensation & Benef i ts. .  69,472 71,657 69 , 976 69,906 

B. Suppor t ing Costs 

.................... 1. Transfer  o f  personnel  355 165 358 365 
2. O f f i c e  o f  Personnel Management Services..  708 844 880 881 
3. Personnel t r a i n i n g  ....................... 2,239 1,943 2,305 2,549 

Subto ta l ,  Suppor t ing Costs......... 3,302 2,952 3 , 543 3,795 
L 

T o t a l ,  Personnel and Related Costs....... 72,774 74,609 73,519 73,701 
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Exp lana t ion  of Fund Requirements 

A. 

1986 1987 
Cur ren t  Budget 1985 Budqet 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  D o l l a r s )  

Compensation and Benefits.................... 69,472 71,657 

1. Compensation ............................. 62,598 64.663 

a. F u l l - t i m e  permanent .................. 57,275 60,164 

69,976 69,906 

62,672 

57,292 57,454 

The decrease i n  the compensation es t imate  from the 1966 budget es t imate  t o  the 1986 c u r r e n t  es t imate  i s  
due t o  a decrease i n  the  FTE a l l o c a t i o n .  

Bas is  o f  Cost for  Permanent P o s i t i o n s  

I n  1987 the  cos t  o f  permanent workyears w i l l  be $57,454,000. The increase from 1986 r e s u l t s  from the  
f o l l o w i n g :  

Cost of f u l l - t i m e  permanent workyears i n  1986.................................. 57,292 
Cost increases i n  1987......................................................... 1,206 

Within grade and career advances: 
F u l l  year e f f e c t  o f  1986 actions.............................. 
P a r t i a l  year e f f e c t  o f  1987 actions........................... 

441 
765 

Cost decreases i n  1987..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -1,044 
Turnover sav ings and abo l i shed  p o s i t i o n s :  

F u l l  year e f f e c t  o f  1986 actions.............................. 
P a r t i a l  year e f f e c t  of 1987 actions........................... 

-823 
-221 

Cost of  f u l l - t i m e  permanent workyears i n  1987..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  57,454 
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Est imate Es t imate  
(Thousands o f  D o l l a r s )  

b. Other than f u l l - t i m e  permanent 

(1) c o s t  2,925 2,416 3,021 2,809 
( 2 )  Workyears 141 14 7 137 137 

.............................. ......................... 
The d i s t r i b u t i o n  o f  1987 workyears i s  as f o l l ows :  

D i s t r i b u t i o n  o f  Other Than Ful l -T ime Permanent Workyears 

Program Workyears 

Developmmt programs.......................................... 30 
Summer employment programs.................................... 7 
Youth o p p o r t u n i t y  programs.................................... 22 
Other temporary ............................................... - 

Total....................................................... - - 

78 

137 

The inc rease  from the  1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  r e f l e c t s  an inc rease  i n  
developmental  programs, such as P r e s i d e n t i a l  Management I n te rnsh ips ,  which are h igher  graded than 
coopera t i ve  educat ion and temporary employment programs. 
except f o r  adjustments t o  the mix between t he  var ious  programs. 

The 1987 es t imate  i s  e s s e n t i a l l y  l e v e l  w i th  1986 

C. Reimbursable detai lees. . . . . . . . . . . . . . . . . . .  604 461 5 20 7 24 

The se rv i ces  o f  a sma l l  group of m i l i t a r y  o f f i c e r s  and c i v i l i a n  d e t a i l e e s  from o ther  government 
The increase from the  agencies a re  used by NASA Headquarters where such assignments are o f  mutual  b e n e f i t .  

1986 budget es t imate  t o  t he  1986 c u r r e n t  es t imate  i s  due t o  adjustments f o r  1985 a c t u a l  exper ience. 
inc rease  from the  1986 c u r r e n t  es t imate  t o  the  1987 budget es t imate  r e s u l t s  from the  i n c l u s i o n  o f  m i l i t a r y  
r e t i r e m e n t  i n  the d e t a i l e e  cos t  formula.  

The 
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Est imate Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

d. Overtime and o ther  compensation ......... 1,794 1,622 1,839 1,875 

The increase from the  1986 budget es t imate  t o  the 1986 c u r r e n t  est imate r e f l e c t s  1985 experience. 
The inc rease  from the  1986 c u r r e n t  es t imate  t o  t he  1987 budget es t imate  i s  due t o  r a t e  inc reases  f o r  
r e l a t i v e l y  t he  same l e v e l  o f  e f f o r t  as 1986. 

2. Benefits................................... 6,874 

The f o l l o w i n g  are t he  amounts o f  c o n t r i b u t i o n  by category:  

C i v i l  Serv ice Ret i rement Fund........... 4,032 
Employee l i f e  insurance................. 194 
Employee h e a l t h  insurance............... 1,251 

FICA.................................... 170 
Medicare................................ 596 
Other benefits.......................... 195 

Workmen's compensation .................. 436 

Total............................. 6,874 

6,994 

4,253 
151 

1,291 
412 
119 
611 
157 

6,994 

L 7 304 7,044 

4,066 4,091 
142 143 

1,258 1,266 
825 531 
206 197 
645 654 
162 162 

7,304 7,044 

The increases i n  t he  1986 c u r r e n t  es t imate  from the  1986 budget es t imate  i s  p r i m a r i l y  due t o  updated 
p r i c i n g  o f  workman's compensation and adjustments for  the  e f f e c t s  o f  changes i n  C i v i l  Serv ice  r e t i r e m e n t  
est imate.  The 1987 budget es t imate  r e f l e c t s  an expected decrease i n  workmen's compensation. 

B. Suppor t ing Costs............................. 3,302 2,952 3,543 3,795 

1. Trans fe r  o f  personnel  .................. 355 165 358 365 

The cos t s  assoc ia ted wi th t r a n s f e r  o f  personnel  i n c l u d e  movement of household goods, subs is tence and 
temporary expenses, r e a l  e s t a t e  and misce l laneous moving expenses r e l a t e d  t o  change o f  du ty  s t a t i o n .  
inc rease  from the 1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  r e f l e c t s  an increased number o f  expected 
re l oca t i ons .  

The 

The 1987 budget es t imate  r e f l e c t s  e s s e n t i a l l y  t he  same number o f  r e l o c a t i o n s  as i n  1986. 
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1986 1987 
1985 Budget Current  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 

2. O f f i c e  o f  Personnel Management services..  708 844 880 8 81 

Headquarters reimburses t he  O f f i c e  o f  Personnel Management (OPM) f o r  i n v e s t i g a t i o n  o f  new h i r e s  f o r  
t he  e n t i r e  Agency. The c o s t  o f  i n v e s t i g a t i o n s  i s  a f u n c t i o n  o f  two va r i ab les ,  t he  number o f  i n v e s t i g a t i o n s  
t o  be conducted, and the un i t  charge made by the  O f f i c e  o f  Personnel Management t o  o ther  agencies. Also 
i nc l uded  i s  a payment t o  OPM f o r  Federa l  wage system surveys. The inc reases  a re  d r i v e n  by new OPM 
g u i d e l i n e s  c a l l i n g  f o r  background i n v e s t i g a t i o n s  on a g rea te r  number o f  employees. 

3 .  Personnel t r a i n i n g .  ..................... 2,239 1,943 2,305 2 , 549 

The maintenance and expansion o f  s k i l l s  i s  e s s e n t i a l  i n  c a r r y i n g  ou t  the  Agency's many complex 
t e c h n i c a l  programs. P a r t  o f  the t r a i n i n g  c o n s i s t s  o f  courses o f f e r e d  by o the r  Government agencies, u s u a l l y  
f o r  a fee. The remainder o f  the t r a i n i n g  i s  p rov ided  through nongovernment sources. The cos t s  a re  f o r  
t u i t i o n ,  fees and r e l a t e d  cos ts  f o r  t r a i n i n g  a t  co l leges ,  u n i v e r s i t i e s ,  t e c h n i c a l  i n s t i t u t i o n s ,  and f o r  t h e  
c o s t  o f  seminars and workshops i n  which groups o f  Headquarters and F i e l d  Center employees r e c e i v e  t r a i n i n g  
i n  s u b j e c t s  o f  Agencywide i n t e r e s t .  The inc rease  from the  1986 budget t o  t he  1986 c u r r e n t  es t ima te  r e f l e c t s  
increased emphasis on superv iso ry  and management e f f e c t i v e n e s s  and ADP p r o f i c i e n c y  t r a i n i n g .  The 1987 
budget es t imate  p rov ides  f o r  the  same l e v e l  o f  t r a i n i n g  a t  a n t i c i p a t e d  c o s t  l e v e l s .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

11. TRAVEL....................................... 4,623 5,000 5 355 5,187 L 

Summary o f  Fund Requirements 

A. Program Travel................................ 3,065 3,371 3,563 3,679 

B. S c i e n t i f i c  and Techn ica l  Development Travel... 573 676 674 696 

C. Management and Operat ions Travel.............. 98 5 953 950 980 

5 000 5,187 5,355 To ta l ,  Travel............................ 4,623 L 

Exp lana t i on  o f  Fund Requirements 

A. Proqram Travel................................ 3,065 3,371 3,563 3,679 

Program t r a v e l  funds a re  used i n  suppor t  o f  N A S A ' s  research and development programs, such as the  
Space S ta t i on ,  the  Space T ranspo r ta t i on  System, Aeronaut ics  and Space Technology, Space Science and 
App l i ca t i ons ,  and other .  d i r e c t  research  and development programs. 
percen t  o f  the Headquarters t r a v e l  requi rements f o r  1986. 
1986 c u r r e n t  es t imate  r e f l e c t s  t he  need f o r  increased program t r a v e l  t o  accomplish the  agency's missions. 
The 1987 budget es t imate  p rov ides  f o r  the  same l e v e l  o f  program t r a v e l  as 1986 wi th adjustments f o r  
inc reases  i n  t r a v e l  expenses. 

This category represen ts  approx imate ly  66 
The inc rease  from t h e  1986 budget es t imate  t o  t h e  

B. S c i e n t i f i c  and Technica l  Development Travel... 573 676 674 696 

S c i e n t i f i c  and t e c h n i c a l  development t r a v e l  pe rm i t s  employees t o  p a r t i c i p a t e  i n  meet ings and seminars 
This p a r t i c i p a t i o n  a l lows  personnel  t o  b e n e f i t  from with o the r  r ep resen ta t i ves  o f  the  aerospace community. 

exposure t o  t echno log i ca l  advances i n  t he  f i e l d  which a r i s e  ou ts ide  NASA, as w e l l  as t o  p resen t  b o t h  
accomplishments and problems t o  t h e i r  assoc ia tes.  Many of these meet ings a re  working panels  covened t o  
so l ve  c e r t a i n  problems f o r  t he  b e n e f i t  o f  t he  Government. 
1986 c u r r e n t  es t imate  i s  due t o  p r o j e c t e d  inc reases  i n  t r a v e l  expenses f o r  the same l e v e l  o f  t r a v e l .  

The inc rease  i n  t h e  1987 budget es t imate  from t h e  
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1986 1987 
1985 Budget Current  Budget 

A c t u a l  Est imate Est imate Est imate 
(Thousands o f  D o l l a r s )  

C. Management and Operat ions Travel.............. 985 953 950 980 

Management and opera t ions  t r a v e l  i s  f o r  the  d i r e c t i o n  and c o o r d i n a t i o n  o f  genera l  management mat ters ,  
t r a v e l  by sen io r  o f f i c i a l s  t o  rev iew Center requi rements and opera t ions  and career development t r a v e l  i n  
o rder  t o  broaden the exper ience o f  NASA employees. Management and opera t ions  t r a v e l  i nc l udes  t r a v e l  by 
f u n c t i o n a l  managers i n  such areas as personnel,  f i n a n c i a l  management, and procurement t o  assure Agency 
p o l i c i e s  and procedures a re  be ing  implemented throughout the agency. Also inc luded  i s  l o c a l  t r a n s p o r t a t i o n  
and congress ional  t r a v e l .  The inc rease  i n  t he  1987 budget es t imate  from the  1986 c u r r e n t  es t imate  i s  due t o  
p r o j e c t e d  increases i n  t r a v e l  expenses f o r  the  same l e v e l  o f  t r a v e l .  
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1986 1987 
1985 Budqet Current Budqet 

Actual Estimate Estimate Estimate 

111. O P E R A T I O N  OF INSTALLATION.................. 39,469 40,411 40,460 48,840 

Summary of Fund Requirements 

A. F a c i l i t i e s  Services.. . . . . . . . . . . . . . . . . . .  10,815 10,027 

B. Technical Services..................... 17,504 17,887 

C. Management and Operations .............. 11,150 12,497 

Total ,  Operation of Ins ta l l a t ion . . . . .  39,469 40,411 

l G  ,975 13,691 

16,962 21,426 

12,523 13,723 

40,460 48,840 

Explanation of Fund Requirements 

Operation of I n s t a l l a t i o n  provides a broad range of se rv ices ,  suppl ies ,  and equipment i n  support of 
the Headquarters' i n s t i t u t i o n a l  a c t i v i t i e s .  These are  divided i n to  three  major functional  areas:  
F a c i l i t i e s  Services,  r en t a l  of r e a l  property, acqu is i t ion ,  maintenance and repa i r  of i n s t i t u t i o n a l  
f a c i l i t i e s  and equipment, and the cost  of cus todia l  services ;  Technical Services including the ,  cost  of 
automatic data processing for  management a c t i v i t i e s ,  and the cost  of educational and informational programs 
and technical  shops supporting i n s t i t u t i o n a l  a c t i v i t i e s ;  and Management and Operations, the cost  of 
adminis t ra t ive  communications, p r i n t i n g ,  t r anspor ta t ion ,  medical suppl ies ,  and re la ted services .  

The increase from the 1986 budget est imate to  the 1986 current  est imate is primarily due to  increases 
i n  f a c i l i t y  r en t a l s  and maintenance cos t s ,  o f f s e t t i ng  a decrease i n  support contracts  due t o  a rephasing o f  
obl igat ion plans. The 1987 budget est imate is considerably higher due t o  a s i gn i f i c an t  increase i n  f a c i l i t y  
r e n t a l  cos t s ,  the replacement of a c r i t i c a l l y  needed adminis t ra t ive  main-frame computer and f u l l  year 
funding for support se rv ice  contracts .  

A .  FACILITIES SERVICES......................... 10,815 10,027 10,975 13,691 

NASA Headquarters is comprised of a complex of b u i l d i n g s  i n  the D i s t r i c t  of Columbia and Maryland. 
These a re  government-owned and leased b u i l d i n g s  for which NASA m u s t  provide reimbursement t o  the General 
Services Administration (GSA) i n  accordance w i t h  P.L. 92-313. The cos t  of temporary u s e  of o f f - s i t e  
f a c i l i t i e s  is also  included i n  t h i s  category. 
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Summary o f  Fund Requirements 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

1. Renta l  o f  Real Proper ty  ................... 8,117 8,074 8,148 10,648 

2. Maintenance and Related Services.......... 2,096 1,192 2,073 2,266 

a. Facilities........................... 2,096 1,192 2,073 2,266 
b. Equipment -- - --- --- --- ............................. 

3. Cus tod ia l  Services........................ 602 761 7 54 777 

To ta l ,  F a c i l i t i e s  Services............ 10,815 10,027 10,975 13,691 

ExDlanat ion o f  Fund Reauirements 

1. Renta l  o f  Real  P rope r t y  .................. 8,117 8,074 8,148 10,648 

P u b l i c  Law 92-313 r e q u i r e s  t h a t  agencies be charged f o r  space and r e l a t e d  se rv i ces  p rov ided  by the  
General Serv ices A d m i n i s t r a t i o n  a t  approximate commercial equ i va len t  r a tes .  These funds p rov ide  f o r  t he  
cos t  o f  o f f i c e  space used by NASA Headquarters personnel.  The inc rease  from the  1986 budget est imate t o  the 
1986 c u r r e n t  es t imate  i s  due t o  a de lay  i n  planned r e d u c t i o n  o f  NASA Headquarters o f f i c e  space. The 
inc rease  from the  1986 c u r r e n t  es t imate  t o  the  1987 budget est imate i s  due t o  an inc rease  i n  r e n t a l  r a t e s  as 
p r o j e c t e d  by GSA. 

2. Maintenance and Related Services.......... 2,096 1,192 2,073 2,266 

Th is  es t imate  i nc l udes  maintenance, r e p a i r  and a l t e r a t i o n s  o f  b u i l d i n g s  such as p a r t i t i o n  changes, 
a u x i l l i a r y  a i r  c o n d i t i o n i n g  systems f o r  ADP equipment, te lephone changes and genera l  b u i l d i n g s  
maintenance. 
cos t s  r e l a t e d  t o  f a c i l i t i e s  maintenance t o  more accu ra te l y  r e f l e c t  the  a c t u a l  cos t  o f  Headquarters 
f a c i l i t i e s .  The increase t o  the  1987 budget es t imate  p rov ides  f o r  e s s e n t i a l l y  the  1986 l e v e l  o f  serv ice .  

The ihcrease i n  1986 from the  budget es t imate  r e f l e c t s  a r e c a t e g o r i z a t i o n  o f  suppor t  c o n t r a c t  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

3. Cus tod ia l  Services....................... 602 761 7 54 777 

These funds cover s e c u r i t y  guard se rv i ces  i n  the var ious  Headquarters b u i l d i n g s .  They a l s o  i n c l u d e  
reimbursement t o  GSA f o r  the i n s t a l l a t i o n  and maintenance o f  s e c u r i t y  alarm systems and equipment i n  t h e  
NASA Headquarters b u i l d i n g s .  The 1986 c u r r e n t  es t imate  r e f l e c t s  inc reased  r a t e s  as p r o j e c t e d  by GSA and 
a d d i t i o n a l  s e c u r i t y  i n  order  t o  furnish adequate p r o t e c t i o n  f o r  c l a s s i f i e d  defense i n fo rma t i on ,  
government/personal p roper ty ,  and NASA employees. The 1987 budget es t imate  r e f l e c t s  GSA p r o j e c t e d  r a t e s  f o r  
e s s e n t i a l l y  the  same l e v e l  o f  suppor t  as 1986. 
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B. TECHNIC SER 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Est imate Est imate 
(Thousands o f  D o l l a r s )  

CES........................... 17,504 17,887 

Summary o f  Fund Requirements 

1. Automation Data Process ing ............... 13,386 13,642 

a. Equipment ............................ 2,845 2,902 
b. Operat ions ........................... 10,541 10,740 

2. S c i e n t i f i c  and Techn ica l  Information.... .  3,066 3,188 

a. L i b r a r y  .............................. 441 41  8 
b. Educat ion and Information............ 2,625 2,770 

................ 3. Shop and Support Serv ices 1,052 1,057 

To ta l ,  Techn ica l  Services............ 17,504 17,887 . 

Exp lana t ion  o f  Fund Requirements 

1. Automatic Data Process ing ................ 13,386 13,642 

16,962 

12,690 

1,562 
11,128 

3,334 

488 
2,846 

938 

16,962 

12,690 

21,426 

17,145 

7,016 
10,129 

3,306 

508 
2,798 

975 

21,426 

17,145 

This es t imate  p rov ides  f o r  the  lease,  purchase, maintenance, programming and opera t ions  se rv i ces  o f  
automat ic  da ta  process ing (ADP) equipment. The sma l l  decrease from the  1986 budget es t imate  t o  the  1986 
c u r r e n t  est imate r e f l e c t s  i nc reas ing  c o n t r a c t o r  wage r a t e s  o f f s e t  by t he  e f f e c t s  o f  one t ime expendi tures 
f o r  ADP equipment i n  1985. The 1987 es t imate  p rov ides  f o r  approx imate ly  the  same l e v e l  o f  se rv i ces  as i n  
1986 plus the  c r i t i c a l l y  needed replacement o f  the  Headquarters a d m i n i s t r a t i v e  computer, a 1972 model IBM 
370. 

2. S c i e n t i f i c  and Techn ica l  Information.... .  3,066 3,188 3,334 3,306 

The a c t i v i t i e s  conta ined i n  t h i s  sub func t ion  are educa t i ona l- in fo rma t i ona l  programs and the  NASA 
Headquarters t e c h n i c a l  l i b r a r y .  
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The educat ion and i n f o r m a t i o n  programs p rov ide  f o r  ga the r i ng  and d issemina t ing  i n f o r m a t i o n  about the  

Ass is tance t o  the  mass communications media i nc l udes  the  ga the r i ng  and 
Agency's programs t o  the  mass comnunicat ions media, t he  genera l  p u b l i c ,  and t o  t he  educa t iona l  community a t  
t he  elementary and secondary l e v e l s .  
e x p o s i t i o n  o f  newsworthy m a t e r i a l  i n  suppor t  o f  t h e i r  requests,  and takes such forms as press k i t s ,  news 
re leases,  t e l e v i s i o n  and r a d i o  i n f o r m a t i o n  tapes and c l i p s ,  and f e a t u r e  m a t e r i a l .  Research, development, 
and o p e r a t i o n a l  miss ions i n  aeronaut i cs  and space p rov ide  subs tan t i ve  knowledge and serve as an educa t i ona l  
stimulus t o  s tuden ts  and teachers.  NASA responds t o  expressed needs o f  s tuden ts  by develop ing c u r r i c u l u m  
supplements i n  space- re la ted areas such as phys ics,  b i o l ogy ,  chemist ry ,  and math; ass is tance  t o  over 1,000 
teacher  workshops and p r o f e s s i o n a l  educa t ion  meetings; and p a r t i c i p a t i o n  i n  science f a i r s .  This program 
a l s o  p rov ides  f o r  equal  employment o p p o r t u n i t y  e x h i b i t s  and f i l m s  t o  r e l a t e  t o  h i g h  schools, co l l eges  and 
the  p u b l i c ,  and the key r o l e s  t h a t  women and m i n o r i t i e s  have i n  the Un i t ed  S ta tes  space program. 

The increase i n  t he  1986 c u r r e n t  es t ima te  over t h e  1986 budget est imate,  and t he  subsequent decrease 
i n  the  1987 budget es t imate  r e f l e c t  the  one-year need f o r  i n s t r u c t i o n a l  m a t e r i a l s  and o the r  e f f o r t s  r e l a t e d  
t o  the  f l i g h t  o f  a school  teacher on t he  Space S h u t t l e  d u r i n g  1986. 

1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Es t imate  Es t imate  Es t imate  
(Thousands o f  D o l l a r s )  

3.  Shop and Support Services................ 1,052 1,057 938 975 

These funds p rov ide  f o r  the  c o n t i n u a t i o n  o f  s t ud ies  on p a r t s  a p p l i c a t i o n s ,  NASA-wide sa fe t y ,  
r e l i a b i l i t y ,  q u a l i t y  assurance standards, g raph ic  and photo process ing serv ices .  The decrease i n  t h e  1986 
c u r r e n t  est imate from the 1986 budget es t imate  r e f l e c t s  a rea l ignment  o f  funding f o r  p r o d u c t i v i t y - r e l a t e d  
e f f o r t s .  The 1987 es t imate  p rov ides  a c o n t i n u a t i o n  o f  e s s e n t i a l l y  t h e  same l e v e l  o f  s e r v i c e  p rov ided  i n  
1986 a t  a n t i c i p a t e d  ra tes .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Es t imate  
(Thousands o f  D o l l a r s )  

C. MANAGEMENT AND OPERATIONS.................... 11,150 12,497 12,523 13,723 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............ 2,799 3,584 3,183 3,257 

2. P r i n t i n g  and Reproduct ion ................ 1,266 1,352 1,307 1,339 

........................... 3. T ranspo r ta t i on  472 584 61  0 673 

4. I n s t a l l a t i o n  Common Services............. 6,613 6,977 7,423 8,454 

To ta l ,  Management and Operat ions ..... 11,150 12,497 12,523 13,723 

Exp lana t ion  o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Comunications............ 2,799 3,584 3,183 3,257 

I nc l uded  i n  t h i s  category a re  the  cos t s  o f  leased l i n e s ,  l ong  d i s tance  t o l l s ,  te lephone exchange 

The 1987 budget es t imate  r e f l e c t s  
serv ices ,  and o the r  communications. 
i s  p r o j e c t e d  from communication r a t e s  based on 1985 experience. 
e s s e n t i a l l y  t he  same e f f o r t  as 1986 w i th  adjustments f o r  p r o j e c t e d  r a t e  increases. 

The decrease i n  t he  1986 c u r r e n t  es t imate  from the  1986 budget es t ima te  

2. P r i n t i n q  and Reproduction..... ........... 1,266 1,352 1,307 1,339 

A d m i n i s t r a t i v e  p r i n t i n g  i nc l udes  funds fo r  c o n t r a c t u a l  p r i n t i n g  and t he  r e l a t e d  composi t ion and 
b i n d i n g  operat ions.  
Off ice,  or  by commercial p r i n t i n g  f i rms .  A l l  common processes o f  d u p l i c a t i n g  i n c l u d i n g  pho tos ta t i ng ,  
b l u e p r i n t i n g ,  m i c r o f i l m i n g ,  and o ther  reproduc t ions  a re  inc luded.  The decrease from the 1986 budget 
es t imate  t o  t he  198k c u r r e n t  es t imate  r e f l e c t s  a r e d u c t i o n  i n  t h e  l e v e l  o f  p r i n t i n g  a c t i v i t y  and 1985 
experience. 

This i nc l udes  se rv i ces  performed by o the r  agencies, c h i e f l y  t h e  Government P r i n t i n g  

The 1987 budget es t imate  r e f l e c t s  e s s e n t i a l l y  t he  same e f f o r t  as 1986 a t  expected 1987 ra tes .  
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

673 - - 610 - 5 84 - 3. T ranspo r ta t i on  ............................ 472 

T ranspo r ta t i on  se rv i ces  i n c l u d e  r e n t a l  o f  t rucks ,  as w e l l  as t he  movement o f  supp l ies ,  ma te r i a l s ,  
equipment and r e l a t e d  items. A lso  i nc l uded  i s  t he  c o s t  o f  ope ra t i ng  and ma in ta i n i ng  the  a d m i n i s t r a t i v e  
a i r c r a f t  which i s  assigned t o  the J e t  P ropu l s i on  Laboratory .  
t h e  c u r r e n t  es t imate  r e f l e c t s  r e v i s e d  p r i c i n g  expec ta t ions  f o r  e s s e n t i a l l y  the  same l e v e l  o f  se rv ice .  
inc rease  i n  1987 i s  based on 1986 l e v e l s  a t  expected 1987 ra tes .  

The inc rease  from the 1986 budget es t imate  t o  
The 

4. I n s t a l l a t i o n  Common Services............. 6,613 6,977 7,423 8,454 

This f u n c t i o n  p rov ides  f o r  those se rv i ces  which suppor t  t he  Headquarters, such as: pa ten t  se rv ices ,  
maintenance and r e p a i r  o f  o f f i c e  equipment and veh ic les ;  minor Government serv ices ;  c o n t r a c t  h i s t o r i e s ;  
t r u c k i n g  and l a b o r  serv ices ;  medica l  se rv ices ;  c o n t r a c t o r  i n c e n t i v e  awards; Equal Oppor tun i t y  community 
r e l a t i o n s  and fe l lowsh ips ;  A d m i n i s t r a t o r ' s  r ep resen ta t i on  al lowance; overseas a d m i n i s t r a t i o n  suppor t  and 
documentation; and adm ins t ra t i ve  supp l ies ,  m a t e r i a l s  and equipment. The inc rease  from the  1986 budget 
es t imate  t o  t he  c u r r e n t  es t imate  i s  due t o  suppor t  p rov ided  t o  the N a t i o n a l  Commission on Space. 
inc rease  i n  1987 is based on an increased l e v e l  o f  c o n t r a c t o r  suppor t  i n  such areas as l o g i s t i c s  and 
equipment management. 

The 
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ORGANIZATION AND STAFFING 
NASA HEADOUARIERS 

Am APPLICATbONS SPACE TECHNOLOGY SPACE FLIQMT AN0 DATA S Y S T E M  

F Y  1s FY o r  
13 13 EXC. I SEI) 37 37 EXC. I SES 27 21 t xc .  I SES 32 32 EXC. I SES 

QUIOS 16 69 69 GWGS 15 34 34 G W G S  16 51 6 1  W I G S  16 1 4  14 
0 1 I Q S  I4 18 18 WIQS I 4  6 6 Q N l G S  14 I7 17 GWGS I4 1 1  1 1  
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49 49 I O T A 1  PERU I82 182 TOTAL PERU 102 l oa  ToTAF PERM 160 160 I O T A 1  PERM 
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I I 
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SPACE SlAllOU 
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m 
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-- 
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I 
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INTERNATIONAL AFFAIRS 

I1 
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QWGS 15 I3 
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INSPECTOR 
GENERAL 



RESEARCH AND PROGRAM HANAGEMENT 

FISCAL YEAR 1987 ESTIMATES 

NASA OFFICE OF INSPECTOR GENERAL 

DESCRIPTION 

The NASA O f f i c e  o f  I nspec to r  General ( O I G )  i s  l oca ted  a t  400 Maryland Avenue, SW, Washington, D.C.. O I G  
f i e l d  l o c a t i o n s  i n c l u d e  o f f i c e s  a t  Ames Research Center, C a l i f o r n i a ;  Goddard Space F l i g h t  Center, Maryland; 
J e t  P ropu l s i on  Laboratory ,  C a l i f o r n i a ;  Johnson Space Center, Texas; Kennedy Space Center, F l o r i d a ;  Langley 
Research Center, V i r g i n i a ;  Lewis Research Center, Ohio, and Marsha l l  Space F l i g h t  Center, Alabama. 

OFFICE OF INSPECTOR GENERAL ROLES AND MISSIONS 

The NASA O I G  was c rea ted  i n  1978 by an Ac t  o f  Congress (P.L. 95-452) as an independent and o b j e c t i v e  u n i t  
w i th in  the  Agency. The purposes and miss ion  o f  the  O I G  are t o :  

-- Conduct and superv ise a u d i t s  and i n v e s t i g a t i o n s  r e l a t i n g  t o  NASA's programs and operat ions;  

-- Promote economy, e f f i c i e n c y ,  and e f f e c t i v e n e s s  i n  t he  a d m i n i s t r a t i o n  o f  these programs and 
operat ions;  

-- Prevent  and de tec t  f r aud  and abuse i n  these programs and operat ions;  and 

-- Keep the NASA Admin i s t r a to r  and t he  Congress f u l l y  and c u r r e n t l y  in formed about NASA programs, 
d e f i c i e n c i e s  r e l a t i n g  t o  the  a d m i n i s t r a t i o n  o f  such programs, and t he  necess i t y  f o r  and progress o f  
c o r r e c t i v e  ac t ions .  
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SUMMARY OF RESOURCES REQUIREMENTS 

Funding Plan by Function 

1986 1987 
1985 Budget C u r r e n t  Budget 

Actual Estimate Estimate Estimate 
(Thousands of Dol la rs )  

I. Personnel and Related Cost.. ... 4,736 5,237 4,954 5,008 

11. Travel......................... 218 252 239 245 

111. Operation of Ins ta l la t ion . . . . . .  271 329 318 241 

A. F a c i l i t i e s  Services.. ...... (---) (---) (--- 1 (---) 

9. Technical Services......... (237 ) (50) (256) (176) 

C. Management and Operations.. (34) (279) (62) (65) 

Total,  fund requirement ... 5,225 5,818 5,511 5,494 

Dis t r ibut ion  of Permanent C i v i l  Service Workyears 

94 97 97 97 

10 

107 

Permanent ful l- t ime workyears ........ 
9 Other than full- time................. - 

103 

- 10 

107 

- 10 

107 

- 

- - ............ - - - - Total  workyears... - - 
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RESOURCES REQUIREMENTS BY FUNCTION 

1986 1987 
1985 Budqet Cur ren t  Budqet 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

I .  PERSONNEL AND RELATED COSTS................ 4,736 5,237 4,954 

Summary o f  Fund Requirements 

A. Compensation and B e n e f i t s  

1. ComDensation 

a. F u l l - t i m e  permanent ................. 
c. Overtime and o ther  compensation ..... b. Other than f u l l - t i m e  permanent ...... 

Subto ta l ,  Compensation ............ 
2. .Benefits.................................. 

Sub to ta l ,  Compensation & Benefits....... 

B. Suppor t inq Costs 

1. Transfer  o f  personnel ................... 
2. Personnel t r a i n i n g  ...................... 

Sub to ta l ,  Suppor t ing Costs............ 

To ta l ,  Personnel and Related Costs...... 

3,861 4,115 
156 202 

5 5 

4,022 4,322 

465 495 -- 
4,487 4,817 

20 7 37 5 
42 45 

249 420 

4,736 5,237 

-- 

-- 

3,984 
180 

5 

4 , 169 

470 

4,639 

270 
45 

315 

4,954 

5,008 

4,024 
185 

5 

4,214 

479 

4,693 

2 70 
45 

315 

5,008 
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Exp lana t ion  o f  Fund Requirements 

A. 

1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 

Compensation and Benefits.............. 4,487 4,817 4,639 4,693 

1. Compensation ....................... 4,022 4,322 4,169 4,214 

a. F u l l - t i m e  permanent. ........... 3,861 4,115 3,984 4,024 

Bas is  o f  Cost fo r  Permanent P o s i t i o n s  

I n  1987 t he  cos t  o f  permanent workyears w i l l  be $4,024,000. The inc rease  from 1986 r e s u l t s  from the 
f o l l o w i n g :  

Cost o f  f u l l - t i m e  permanent workyears i n  1 9 8 6 . . . . . . . . . . . . . . . . . . . . . . . . . .  3,984 

Cost Inc reases  i n  1987................................................. 104 
Within- grade and career  advances: 

P a r t  year cos t  o f  1987 actions............................. 
F u l l  year c o s t  o f  1986 actions............................. 54 

50 

Cost Decreases i n  1987................................................ 

-35 
-29 

Turnover sav ings and abo l i shed  p o s i t i o n s :  
F u l l  year c o s t  o f  1986 actions............................. 
P a r t  year cos t  o f  1987 actions............................. 

Cost o f  f u l l - t i m e  permanent workyears i n  1987......................... 

-64 

4,024 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

b. Other than f u l l - t i m e  permanent 

(1) c o s t  ............................ 156 202 
(2) Workyears ....................... 9 10 

180 
10 

185 
10 

The d i s t r i b u t i o n  o f  1987 workyears i s  as follows: 

D i s t r i b u t i o n  o f  Other Than Ful l- Time Permanent Workyears 

Program W orkyears 

Summer employment programs.................................. 1 ............................................ 9 Other temporary. - 
10 Total................................................... - - 

c. Overtime and o the r  compensation.. 5 5 5 

4 70 - 495 - 46 5 2. Benefits.................................... - 
The f o l l o w i n g  a re  t he  amounts o f  c o n t r i b u t i o n s  by category:  

C i v i l  Serv ice  Ret i rement Fund............ 281 300 283 
Employee l i f e  insurance.................. 10 11 10 
Employee h e a l t h  insurance................ 86 91 87 
Workmen's compensation ................... 32 33 33 
FICA..................................... 16 18 12 

40 42 45 Medicare................................. -- 
4 70 - - 495 - - 465 Total................................ - - 

5 

479 - 

286 
10 
88 
36 
13 
46 

439 - - 
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The increase i n  the  1987 budget es t imate  from the  1986 c u r r e n t  est imate i s  r e l a t e d  t o  the inc rease  i n  
s a l a r i e s .  

1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

315 - - - - 315 4 20 B. Suppor t inq Costs....................... 249 

1. Trans fe r  o f  personnel  .............. 207 375 2 70 270 

The cos ts  assoc ia ted wi th t he  t r a n s f e r  o f  personnel  i n c l u d e  movement o f  household goods, subs is tence 
and temporary expenses, r e a l  e s t a t e  and misce l laneous moving expenses r e l a t e d  t o  change o f  du ty  s t a t i o n .  
The r e d u c t i o n  i n  t he  1986 c u r r e n t  es t imate  r e f l e c t s  1985 a c t u a l  experience. 
r e f l e c t s  e s s e n t i a l l y  t he  same number o f  r e l o c a t i o n s  as i n  1986. 

The 1987 budget es t imate  

2 .  Personnel t r a i n i n g  ................. 42 45 45 45 

The maintenance and expansion o f  s k i l l s  i s  e s s e n t i a l  i n  c a r r y i n g  ou t  the  miss ion  o f  t he  OIG. P a r t  
of the  t r a i n i n g  c o n s i s t s  o f  courses o f f e r e d  by  o the r  Government agencies, u s u a l l y  f o r  a fee. 
o f  the  t r a i n i n g  i s  p rov ided  through nongovernment sources. 
expenses f o r  t r a i n i n g  a t  co l leges,  u n i v e r s i t i e s ,  t e c h n i c a l  i n s t i t u t i o n s ,  and f o r  seminars and workshops. 
The 1987 budget est imate p rov ides  f o r  the same l e v e l  o f  t r a i n i n g  as 1986 a t  a n t i c i p a t e d  cos t  l e v e l s .  

The remainder 
The cos t s  a re  f o r  t u i t i o n ,  fees and r e l a t e d  
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1986 1987 
1985 Budqet Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

252 - - 218 11. TRAV~...................rrrr......... - - 

Summary o f  Fund Requirements 

252 

252 

- - Management and Operat ions Travel...... 218 

218 - - - Tota l ,  Travel....................... - 

Explana t i on  o f  Fund Requirements 

Management and Operat ions Travel......... 218 252 

239 245 

245 239 

- - 

- - - - 

239 245 

T r a v e l  funding i s  requ i red  t o  conduct aud i ts ,  i n v e s t i g a t i o n s  and management func t ions .  The 1987 budget 
es t imate  represen ts  the same l e v e l  o f  t r a v e l  as i n  1986. The r e d u c t i o n  from the  1986 budget es t imate  t o  t h e  
1986 c u r r e n t  est imate i s  based on 1985 experience. 
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s )  

241 - 318 - 329 - 271 

Summarv o f  Fund Reauirements 

111. OPERATION OF  INSTALLATION,..-.-..^^^^^^.* - 

A. Technica l  Services................... 237 50 256 176 

............ 65 62 279 34 

241 318 329 271 

- - - 6 .  Management and Operat ions - 

- - - - - - - - Tota l ,  Operat ion o f  I n s t a l l a t i o n . . .  

Exp lana t ion  o f  Fund Requirements 

Operat ion o f  I n s t a l l a t i o n  p rov ides  a broad range o f  se rv ices ,  supp l ies ,  and equipment i n  suppor t  o f  t he  
I nspec to r  Genera l ' s  a c t i v i t i e s .  

The decrease from the  1986 c u r r e n t  es t imate  t o  the 1987 budget es t imate  i s  due t o  a r e d u c t i o n  i n  the  
e f f o r t  f o r  automation o f  the I nspec to r  Genera l 's  Aud i t  Operat ions. 

176 - 256 - 50 - 237 

Summary o f  Fund Requirements 

A.  Techn ica l  Services......................... - 

176 

Operat ions ........................... 23 7 50 256 176 

- - - - 1. Automated Data Processing .............. 237 256 50 

To ta l ,  Technica l  Services.......... 256 - - 176 - - 
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1986 1987 
1985 Budget Cur ren t  Budget 

A c t u a l  Est imate Es t imate  Es t imate  
(Thousands o f  D o l l a r s 7  

Exp lana t i on  o f  Fund Requirements 

................................. 256 176 50 237 - - 1. Automated Data Processinq... - - 

This es t imate  p rov ides  f o r  the  lease,  purchase, maintenance, programming and opera t ions  se rv i ces  o f  
automated da ta  p rocess ing  (ADP) equipment. 
es t imate  r e f l e c t s  a con t i nu ing  e f f o r t  t o  modernize and automate the O I G  a u d i t  c a p a b i l i t i e s .  
peaks i n  1986 r e s u l t i n g  i n  the  decrease i n  1987. 

The increase from the 1986 budget es t imate  t o  t h e  1986 c u r r e n t  
This e f f o r t  

............................... 62 65 34 279 - - B. Manaqement and Operations..... - - 

Summary o f  Fund Requirements 

1. A d m i n i s t r a t i v e  Communications............................ 20 21 21 22 

2. P r i n t i n g  and Reproduct ion ................................ 2 2 2 3 

3. I n s t a l l a t i o n  Common Services............................. - 40 - - 256 39 - 12 

To ta l ,  Management and Operations......... .............. 279 - - 
Explana t i on  o f  Fund Requirements 

22 - - 21 21 20 

I nc l uded  i n  t h i s  category a re  the cos ts  o f  l o c a l  te lephone se rv i ces  f o r  the Inspec to r  Genera l ' s  o f f i c e  

- 1. A d m i n i s t r a t i v e  Communications................................ - 

a t  NASA Headquarters. 

.................................... 2 2 3 2 2. P r i n t i n q  and Reproduct ion - - - - 
Costs o f  p r i n t i n g  and rep roduc t i on  se rv i ces  used by the  O f f i c e  o f  I nspec to r  General a t  NASA Headquarters 

a re  inc luded.  
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1986 1987 
1985 Budget Cur ren t  Budget 

Ac tua l  Es t imate  Es t imate  Est imate 
(Thousands o f  D o l l a r s 7  

12 256 39 40 - 3. I n s t a l l a t i o n  Common Services................ - - - 

The Inspec to r  Genera l ' s  d i r e c t  use of  a d m i n i s t r a t i v e  supp l ies ,  m a t e r i a l s  and equipment i s  covered i n  
t h i s  subcategory. 
budgeted here fo r  automation a c t i v i t i e s  t o  Technica l  Services. 

The decrease from the  1986 budget es t imate  r e f l e c t s  t he  t r a n s f e r  o f  funds o r i g i n a l l y  
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O R G A N I Z A T I O N  AND S T A F F I N G  
O F F I C E  OF INSPECTOR GENERAL 

~~~~ ~ 

F Y  86  FY 87 
EXCEPTED 6 SES 1 1 
GMJGS- 15 2 2 
G M I G S -  1 4  0 0 

3 A L L  OTHER GM/GS 3 

TOTAL 6 6 .  
i 

INSPECTOR GENERAL SUMMARY 

FY 8 6  FY 87 
EXCEPTED 6 SES 6 6 
GMJGS- 15 1 1  1 1  
GM/GS-  1 4 13 13 
A L L  OTHER GM/GS 7 0  70  

ITOTAL 1 0 0  1 0 0  

INSPECTOR GENERAL I DEPUTY INSPECTOR GENERAL I 
F Y  86  F Y  8 7  

EXCEPTED h SES 2 2 
G M I G S -  15 1 1 
GMJQS- 1 4  0 0 
A L L  OTHER GMJGS 2 2 

TOTAL 5 5 

[ A S S  I S T A N T  INSPECTOR GENERAL 
FOR A U D I T I N G  

F Y  86  F Y  87  
EXCEPTED 6 SES 1 1 
GMJGS- 15 1 1 
GMJGS- 1 4  2 2 
A L L  OTHER OMJGS 1 1 

TOTAL 5 5 

A S S I S T A N T  INSPECTOR GENERAL 
FOR I N V E S T I G A T I O N S  

F Y  8 6  F Y  8 7  
EXCEPTED 8 SES 1 1 
GM/GS-  15 2 2 
GM/GS-  1 4  0 0 
A L L  OTHER GM/GS 1 1 

TOTAL 4 4 

A S S I S T A N T  INSPECTOR GENERAL 
FOR MANAGEMENT S E R V I C E S  

F Y  86  F Y  8 7  
EXCEPTED 6 SES 1 1 
GMJGS- 15 0 0 
GMJGS- 14 2 2 
A L L  OTHER GMJGS 5 5 

TOTAL 8 8 1  

I A S S I S T A N T  INSPECTOR GENERAL I FOR T E C H N I C A L  S E R V I C E S  

I CENTFH 0 1 G  O F F I C E S  

F Y  8 6  FY 8 7  
E X C E P T E D  a S E S  0 0 
GMJGS-  15 5 5 
GM/GS-  1 4  9 9 
A L L  OTHER GM/GS 5M 5 8  

TO1 AL 7 1  7 2  
I I 
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RESEARCH AND PROGRAM MANAGEMENT 
FISCAL YEAR 1987 ESTIMATES 

AGENCYWIDE ACTIVITIES 

Summary o f  Resources Requirements 
1986 1987 

Budget 1985 Budget Cur ren t  
Ac tua l  Es t imate  Est imate Est imate 

(Thousands o f  Dollars)- 

F a c i l i t i e s  Serv ices  : 
Hazardous Substances Release Assessment............... --- --- --- 5,000 

Techn ica l  Serv ices : 
--- Automation Systems Development. ....................... - 

--- 12,500 --- --- - - - - - - Total............................................... 

I n  t he  1987 Budget Est imates NASA i s  r eques t i ng  funds f o r  two a c t i v i t i e s  t h a t  a re  n o t  s p e c i f i c a l l y  
i d e n t i f i e d  t o  i n d i v i d u a l  centers :  funds f o r  env i ronmenta l  s tud ies ,  and funds f o r  develop ing automated 
a d m i n i s t r a t i v e  systems. The s p e c i f i c  uses t o  which these funds w i l l  be p u t  are as f o l l ows :  

Hazardous Substances Release Assessments: 

Hazardous Substances.................................. --- 
P r o t e c t i o n  o f  Ground Water............................ --- - 

--- --- --- 5,000 Total............................................... - - - - - - 

Over the  pas t  seve ra l  years, c o u r t  dec is ions ,  execu t i ve  orders,  and l e g i s l a t i o n  have made i t  e s s e n t i a l  
t h a t  NASA undertake a comprehensive e v a l u a t i o n  of p o t e n t i a l l y  hazardous env i ronmenta l  areas. The i nc reas ing  
number and complex i ty  o f  env i ronmenta l  r e g u l a t i o n s  a f f e c t i n g  f e d e r a l  f a c i l i t i e s  have necess i t a ted  t h a t  NASA 
assess and analyse p o t e n t i a l  hazards from opera t ions  a t  i t s  f i e l d  i n s t a l l a t i o n s .  The d i v e r s i t y  o f  these 
ope ra t i ons  makes i t  necessary t o  i n v e s t i g a t e  t he  contaminat ion o f  a i r ,  water, and s o i l  from an a r r a y  o f  
hazardous substances re leased a t  the  f i e l d  f a c i l i t i e s .  Because t he  areas t o  be assessed a re  complex, each 
p o t e n t i a l  problem must be f u l l y  recognized and understood be fo re  l a r g e  sums o f  money are committed. 
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These funds w i l l  be appor t ioned t o  cen te rs  as a p p r o p r i a t e  t o  c a r r y  ou t  s p e c i f i c  s t u d i e s  and surveys. 

1987 
Budget 

Es t ima te  
(Thousands o f  D o l l a r s )  

Hazardous Substances................................................................ 1,400 

Recent env i ronmenta l  laws have mandated the  c o n t r o l  o f  substances which a r e  known t o  be hazardous, and 
have d i r e c t e d  t h a t  research be conducted t o  i d e n t i f y  hundreds o f  o t h e r  substances which a re  t o x i c  t o  human 
h e a l t h .  The m i n i m i z a t i o n  o f  genera t i on  o f  waste from these hazardous substances i s  r e q u i r e d  th rough 
conse rva t i on  o f  resources  and recovery  p r a c t i c e s .  
t rea tment  o f  contaminated media i s  a l so  p r e s c r i b e d  by r e c e n t  env i ronmenta l  laws. 
w i l l  conduct s t u d i e s  and analyses o f  t h e  compos i t ion  o f  hazardous wastes generated, and develop t h e  
techno logy  f o r  p re t rea tment ,  recovery,  and m i n i m i z a t i o n  o f  hazardous substances. Other hazardous substances 
r e q u i r i n g  assessments i n c l u d e  PCB's and asbestos. 
r i s k  assessment, and sampling and a n a l y s i s .  

The a p p l i c a t i o n  o f  b e s t  a v a i l a b l e  technology i n  t h e  pre-  
Each NASA i n s t a l l a t i o n  

S tud ies  r e q u i r e d  i n c l u d e  i n v e n t o r y  and i d e n t i f i c a t i o n ,  

P r o t e c t i o n  o f  Ground Water.......................................................... 3,600 

Comprehensive Federa l ,  s t a t e ,  and l o c a l  laws r e q u i r e  t h e  p r o t e c t i o n  and m o n i t o r i n g  o f  ground water 
supp l i es .  
tanks, etc.) p rec lude adverse impacts  on ground water q u a l i t y .  S tud ies  w i l l  a l s o  eva lua te  cen te rs  t o  
i n v e s t i g a t e  p o t e n t i a l  ground water contaminat ion  and t o  develop the  method and e x t e n t  o f  c o r r e c t i v e  e f f o r t  
where requ i red .  

1986 1987 

S tud ies  w i l l  c e r t i f y  t h a t  p resen t  f a c i l i t i e s  ( i .e . ,  su r face  impoundments, underground s torage 

Cur ren t  Budget 1985 Budget 
A c t u a l  Es t ima te  Es t ima te  Est imate  

(Thousands o f  

Automated Systems Development: 

Development o f  Uni form A d m i n i s t r a t i v e  ADP Systems ..... 
ADP Systems ......................................... 

--- 
E s s e n t i a l  M o d i f i c a t i o n  of  E x i s t i n g  A d m i n i s t r a t i v e  

Coord ina t i on  and Control.............................. --- 
--- 
- 

--- Total............................................... - - 

4,000 

2,000 
1,500 

7,500 
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NASA, through the  Automated I n f o r m a t i o n  Management (AIM) Program, w i l l  c a p i t a l i z e  on the  o p p o r t u n i t i e s  
a f f o r d e d  by t oday ' s  computer technology through the  t r a n s i t i o n  from e x i s t i n g  i n s t a l l a t i o n  unique automated 
a d m i n i s t r a t i v e  systems t o  agencywide Management I n f o r m a t i o n  Systems. 

The A I M  Program w i l l  enable NASA t o  meet many o f  i t s  I n f o r m a t i o n  Resource Management r e s p o n s i b i l i t i e s  as 
r e q u i r e d  by t he  Paperwork Reduct ion Act  o f  1980 ( P u b l i c  Law 96-511). The A I M  Program w i l l  a l so  respond t o  
t he  chal lenges and o p p o r t u n i t i e s  posed by t he  P r e s i d e n t ' s  Reform 88 Program and the Grace Commission 
f i n d i n g s  and recommendations t h a t  r e l a t e  t o  expanded use o f  automated techno log ies  t o  inc rease  e f f i c i e n c y  
and reduce costs .  

An Agency A I M  Counc i l  was es tab l i shed  i n  September 1984 t o  p rov ide  a way f o r  the technology and e x p e r t i s e  
developed a t  a s i n g l e  NASA i n s t a l l a t i o n  t o  be shared throughout  t he  agency. This c o u n c i l  i s  r espons ib l e  f o r  
p r o v i d i n g  ove rs i gh t  f o r  the c o o r d i n a t i o n  o f  A I M  Program requirements and implementat ion across t he  agency. 

An A I M  Program p l a n  has been developed which es tab l i shes  the procedures, gu ide l ines ,  and standards t h a t  
w i l l  be used du r i ng  the  system development l i f e  c y c l e  process f o r  un i fo rm agencywide a d m i n i s t r a t i v e  
systems. This p l a n  a l s o  es tab l i shes  the  A I M  Program o rgan i za t i on  s t r u c t u r e  and r e s p o n s i b i l i t i e s .  

The A I M  Program w i l l  c o n s i s t  o f  system development p r o j e c t s  and o ther  e f f o r t s  t o  e s t a b l i s h  t he  
i n s t i t u t i o n a l  base l i ne  capac i t y  f o r  un i f o rm  automated i n f o r m a t i o n  management s e r v i c e  throughout  t h e  
Agency. 
candidates f o r  agencywide systems b u t  w i l l  a l s o  cons ider  o the r  elements i d e n t i f i e d  d u r i n g  t he  course o f  t he  
program. Approval  o f  A I M  candidate systems w i l l  be based on the  r e s u l t s  o f  p r e - d e f i n i t i o n  s tud ies ,  a non- 
advocate rev iew process conducted by the  A I M  Counci l ,  and c o n s u l t a t i o n  among f i e l d  i n s t a l l a t i o n  and 
Headquarters management. The systems t o  be supported w i l l  be those with maximum p o t e n t i a l  f o r  near term 
c o s t  savings and increased e f f i c i e n c y .  

The A I M  Program w i l l  focus on those elements i d e n t i f i e d  i n  the  NASA S t r a t e g i c  A I M  P lan  as 

1987 
Budqet 

Est imate 
(Thousands o f  D o l l a r s )  

Development of Uni form A d m i n i s t r a t i v e  ADP Systems ................................. 4,000 

Reform 88 i d e n t i f i e d  a number o f  areas where un i form/standard a d m i n i s t r a t i v e  ADP systems cou ld  be cos t  
b e n e f i c i a l .  
developed. When the  s tud ies  i n d i c a t e  t h a t  a s i ng le ,  uni form, decen t ra l i zed  system w i l l  r e s u l t  i n  
s i g n i f i c a n t  sav ings and improve t he  d e l i v e r y  o f  the  a p p l i c a t i o n  serv ices,  t h e  system development a c t i v i t y  
w i l l  be i n i t i a t e d  a t  a l e a d  cen te r  under t he  auspices o f  a Headquarters program manager. 

NASA has undertaken s tud ies  t o  determine where NASA-wide a d m i n i s t r a t i v e  AbP systems should be 
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1987 
Budget 

Es t imate  
(Thousands o f  D o l l a r s )  

Augmentation o f  E x i s t i n g  A d m i n i s t r a t i v e  ADP Systems ............................... 2,000 

These funds w i l l  be used t o  enhance or  modi fy  e x i s t i n g  NASA-wide a d m i n i s t r a t i v e  ADP systems. Severa l  

The b a s i c  hardware element o f  t he  UCS i s  
NASA-wide systems r e q u i r e  improvement: 
System (MSIS) and Cons t ruc t i on  Management I n f o r m a t i o n  System. 
obso le te  and must be replaced.  
and a new system developed. A d d i t i o n a l  f u n c t i o n s  must be added t o  the C o n s t r u c t i o n  Management I n f o r m a t i o n  
System n e c e s s i t a t i n g  a system redes ign  and new hardware. 
developed, t hey  w i l l  come under the  auspices o f  t he  A I M  Program. 

the  U t i l i t y  C o n t r o l  System (UCS), t h e  Media Serv ices  I n f o r m a t i o n  

The M S I S  work load has grown such t h a t  t he  o r i g i n a l  concept must be rev iewed 

As these system augmentat ion p r o j e c t s  a r e  

Coord ina t i on  and Control... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,500 

A key element o f  the  A I M  Program i s  t h e  i n i t i a l  c o o r d i n a t i o n  and p lann ing,  and the  mechanisms which 
c o n t r o l  and manage the  un i fo rm systems i n  a d e c e n t r a l i z e d  o r g a n i z a t i o n  l i k e  NASA. S t r a t e g i c  p l a n s  a re  
necessary t o  p r o v i d e  f o r  l o n g  term o b j e c t i v e s  so t h a t  a p p r o p r i a t e  system s e l e c t i o n  dec i s ions  can be made. 
C o n t r o l  i s  exe rc i sed  th rough hardware and so f tware  c o n f i g u r a t i o n  management processes. One upcoming area o f  
p l a n n i n g  and c o n f i g u r a t i o n  management i n t e r e s t  i s  communications. 
of  t h e  f u t u r e  w i l l  be h e a v i l y  dependent upon c o m u n i c a t i o n s .  Therefore,  we must p l a n  f o r  and then c o n t r o l  
t h a t  communications environment . 

The NASA-wide a d m i n i s t r a t i v e  ADP systems 
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RESEARCH AND PROGRAM MANAGEMENT 

FISCAL YEAR 1987 

JET PROPULSION LABORATORY 

DESCRIPTION 

The J e t  P ropu ls ion  Labora tory  (JPL) i s  l o c a t e d  i n  Pasadena, C a l i f o r n i a ,  approx imate ly  20 m i l e s  n o r t h  o f  
downtown Los Angeles wi th s u b s i d i a r y  f a c i l i t i e s  l o c a t e d  a t  Goldstone, C a l i f o r n i a ,  ( t r a c k i n g  and d a t a  
a c q u i s i t i o n ) ,  Edwards A i r  Force Base, C a l i f o r n i a ,  ( p r o p e l l a n t  f o r m u l a t i o n  and t e s t i n g ) ,  and Table Mountain, 
C a l i f o r n i a  (open a i r  t e s t i n g  and astronomy). 

A t  Pasadena, the  Labora tory  occupies 176 acres o f  l a n d  o f  which 156 acres  a re  owned by NASA and 20 acres 
A t  Goldstone, f a c i l i t i e s  are  l o c a t e d  on l a n d  occupied under p e r m i t  from the  Army. A t  Edwards a re  leased. 

A i r  Force Base, f a c i l i t i e s  are  l o c a t e d  on l a n d  occupied under p e r m i t  from the A i r  Force. The f a c i l i t i e s  a t  
Table Mountain are  l o c a t e d  on l a n d  occupied under p e r m i t  from the  F o r e s t  Se rv i ce  o f  the  Department o f  
A g r i c u l t u r e .  
f i x e d  assets  i n  progress,  and c o n t r a c t o r - h e l d  f a c i l i t i e s ,  as o f  September 30, 1985, was $520,090,000. 

The c a p i t a l  investment  o f  t he  J e t  P ropu ls ion  Labora tory ,  i n c l u d i n g  the  Deep Space Network, 

The J e t  P ropu ls ion  Labora tory  i s  a Government-owned i n s t a l l a t i o n  t h a t  i s  s t a f f e d  and managed by the  
C a l i f o r n i a  I n s t i t u t e  o f  Technology. 
development, and r e l a t e d  a c t i v i t i e s  a t  t he  Labora tory  wi th f a c i l i t i e s  be ing  p rov ided  under a separa te  
f a c i l i t i e s  c o n t r a c t  N,AS7-920(F). The c o s t  o f  o p e r a t i n g  JPL f o r  NASA a c t i v i t i e s  is borne by the  Research and 
Development and the  Space F l i g h t ,  C o n t r o l  and Data Communications a p p r o p r i a t i o n s ,  except  f o r  t he  l ease  or 
purchase o f  a d m i n i s t r a t i v e  a i r c r a f t  and the  purchase o f  passenger motor veh ic les ,  which a re  funded from t h e  
Research and Program Management (R&PM) a p p r o p r i a t i o n .  
a n a l y s i s  f o r  JPL are  f o r  purposes of comparison on ly  and a re  n o t  a p a r t  o f  the  NASA R&PM budget. 

Con t rac t  NAS7-918 between NASA and Ca l tech  governs research,  

Accord ing ly ,  t he  R&PM c o s t s  presented i n  t h i s  s p e c i a l  
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ROLES AND MISSIONS 

I n  p r i n c i p a l  roles the  J e t  P ropu ls ion  Labora to ry  i s  r e s p o n s i b l e  f o r  t he  conduct o f  NASA automated miss ions  
concerned wi th s c i e n t i f i c  e x p l o r a t i o n  o f  t h e  s o l a r  system and deep space; f o r  spacec ra f t  t r a c k i n g  and da ta  
a c q u i s i t i o n ;  f o r  research and a n a l y s i s  r e q u i r e d  by deep space; and f o r  the  development o f  advanced 
spacec ra f t  t echno log ies  i n c l u d i n g  p ropu ls ion ,  guidance and c o n t r o l  systems, e l e c t r o n i c s ,  and o thers .  The 
Labora to ry  i s  a l s o  assigned r e s p o n s i b i l i t y  f o r  s e l e c t e d  automated E a r t h - o r b i t a l  p r o j e c t s  and f o r  t he  
development and a p p l i c a t i o n  o f  e a r t h  remote sensing technology and ins t ruments .  
assignments i s  a broad range o f  eng ineer ing ,  s c i e n t i f i c ,  and management f u n c t i o n s  devoted t o :  

I m p l i c i t  i n  these 

1. 

2. 

3. 

The conduct 
p r o j e c t  ac t i  
t e s t i n g ,  f l i  

o f  complete s p a c e f l i g h t  p r o j e c t s ,  i n c l u d i n g  o v e r a l l  p r o j e c t  management and a l l  phases o f  
. v i t y  beg inn ing  wi th m iss ion  des ign  and f o l l o w i n g  wi th spacec ra f t  design,  development, 
.ght ope ra t i ons ,  and d a t a  ana lys i s .  

The development and o p e r a t i o n  of  t he  Deep Space Network (DSN) which p rov ides  t r a c k i n g  and data  
a c q u i s i t i o n  s e r v i c e s  f o r  a l l  NASA p r o j e c t s  i n v o l v i n g  m iss ions  beyond near- Earth o r b i t s .  

Cont inu ing  programs o f  s c i e n t i f i c  i n v e s t i g a t i o n ,  and research and ana lys i s .  

I n  more s p e c i f i c  terms, the  p r i n c i p a l  Labora to ry  a c t i v i t i e s  i n  suppor t  o f  NASA can be ca tego r i zed  as 
f o l l o w s  : 

So la r  System E x p l o r a t i o n  - Since the  beg inn ing  o f  t he  N a t i o n ' s  space a c t i v i t i e s ,  JPL has devoted a major 
p a r t  o f  i t s  e f f o r t s  t o  e x p l o r a t i o n  o f  t h e  p lane ts ,  t h e i r  s a t e l l i t e s ,  and t h e  i n t e r p l a n e t a r y  medium. 
Labora to ry  has had p r o j e c t  management r e s p o n s i b i l i t y  f o r  a l l  o f  the  Mar iner  miss ions,  i n c l u d i n g  design, 
f a b r i c a t i o n ,  assembly and t e s t i n g  o f  t he  spacec ra f t .  D u r i n g  more than two decades, beg inn ing  wi th t h e  
Mar iner  2 f l i g h t  t o  Venus i n  1962, these miss ions  have produced enormous s c i e n t i f i c  r e t u r n s .  The two most 
r e c e n t l y  completed miss ions  i n  t h e  Mar iner  s e r i e s  are  those o f  Mar iner  9 ,  which r e t u r n e d  s c i e n t i f i c  da ta  f o r  
n e a r l y  a year from a M a r t i a n  o r b i t ,  and Mar iner  10, which gathered data  i n  a c l o s e  f l y b y  o f  Venus fo l l owed  
by t h r e e  separate encounters w i th  Mercury. 

The 

The J e t  P ropu ls ion  Labora tory  was a major p a r t i c i p a n t  i n  the  V i k i n g  p r o j e c t  c a r r y i n g  out ,  among o the r  
assignments, t he  development o f  t he  two o r b i t e r s  which, each c a r r y i n g  a lander ,  reached Mars d u r i n g  t h e  
summer o f  1976. The V i k i n g  m iss ion  ope ra t i ons  were repea ted ly  extended as the  spacec ra f t  f a r  o u t - l i v e d  
t h e i r  des ign  l i f e t i m e s .  Opera t ions  were completed i n  1983 when V i k i n g  Lander I, t h e  l a s t  o p e r a t i n g  u n i t  o f  
t h e  fou r ,  ceased f u n c t i o n i n g .  
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I n  the  c o n t i n u i n g  s e r i e s  of  p l a n e t a r y  miss ions ,  JPL has management r e s p o n s i b i l i t y  f o r  the Voyager 
miss ion .  
s a t e l l i t e s  i n  1979. I n  1980 and 1981 ,  t h e  Voyager spacec ra f t  encountered Saturn. Each o f  t he  fou r  Voyager 
p l a n e t a r y  encounters r e s u l t e d  i n  major  s c i e n t i f i c  d i s c o v e r i e s  and obta ined unique s c i e n t i f i c  data. Voyager 
2 f l e w  by Uranus i n  January 1986 and i t s  t r a j e c t o r y  w i l l  c a r r y  i t  on t o  a r r i v e  a t  t he  p l a n e t  Neptune i n  
1989. Meanwhile, Voyager 1 con t inues  t o  c o l l e c t  and t r a n s m i t  da ta  on t h e  i n t e r p l a n e t a r y  space environment 
as i t  proceeds ou t  o f  t he  s o l a r  system. 

The two Voyager spacec ra f t  were launched i n  1977 and made c l o s e  f l y b y s  o f  J u p i t e r  and i t s  major  

The Labora to ry  a l s o  has p r o j e c t  management r e s p o n s i b i l i t y  f o r  the G a l i l e o  miss ion,  which i s  planned t o  
o r b i t  J u p i t e r  and send an ins t rumented probe i n t o  t h e  p l a n e t ' s  atmosphere. The probe w i l l  make d i r e c t  
measurements of the  p h y s i c a l  and chemical  p r o p e r t i e s  o f  t he  Jov ian  atmosphere. Dur ing  i t s  i n - o r b i t  l i f e t i m e  
o f  20 months, t he  o r b i t e r  w i l l  observe J u p i t e r  and i t s  system o f  s a t e l l i t e s  a t  c lose  range. An o p t i o n  i s  
a v a i l a b l e  t o  p rov ide  an encounter wi th the  a s t e r o i d  a m p h r i t r i t e  enroute  t o  J u p i t e r .  JPL i s  the  management 
cen te r  f o r  t he  G a l i l e o  p r o j e c t  and i s  deve lop ing  the  o r b i t e r  in-house. The Ames Research Center i s  
r e s p o n s i b l e  f o r  the  probe development. The m iss ion  i s  scheduled f o r  launch i n  May 1986. 

The Ulysses P r o j e c t  i s  a coopera t i ve  e f f o r t  between NASA and the  European Space Agency (ESA) t o  s tudy  t h e  
sun a t  h i g h  s o l a r  l a t i t u d e s .  JPL i s  managing the  development o f  the  Un i ted  Sta tes  i ns t rumen ts  which w i l l  
f l y  on the  ESA spacec ra f t ,  p l u s  the  corresponding da ta  ana lys i s .  
suppor t  t o  ESA. ESA i s  deve lop ing  the  spacec ra f t  and a s e t  o f  i t s  own ins t ruments .  The launch i s  scheduled 
f o r  May 1986.  

I n  a d d i t i o n ,  JPL i s  p r o v i d i n g  m i s s i o n  

The Magel lan ( f o r m e r l y  named Venus Radar) m iss ion  w i l l  o b t a i n  h i g h  r e s o l u t i o n  g l o b a l  rada r  imagery and 
a l t i m e t r i c  and g r a v i t y  da ta  from a spacec ra f t  o r b i t i n g  Venus. The o b j e c t i v e s  a re  t o  address fundamental 
ques t i ons  rega rd ing  the  o r i g i n  and e v o l u t i o n  o f  t he  p lane t .  The p r imary  da ta  ga the r ing  p e r i o d  w i l l  extend 
over one Venusian year equa l  t o  243 e a r t h  days. JPL i s  managing t h e  p r o j e c t ,  i n c l u d i n g  r e s p o n s i b i l i t y  f o r  
m iss ion  des ign  and opera t ions .  
c o n t r a c t  t o  JPL. The m iss ion  w i l l  be launched i n  1988. 

I n d u s t r y  w i l l  develop the  spacec ra f t  and s y n t h e t i c  ape r tu re  radar  under 

The Mars Observer m i s s i o n  w i l l  undertake p lanet- wide s t u d i e s  o f  t he  compos i t ion  and p h y s i c a l  s t a t e  o f  
M a r t i a n  m a t e r i a l s ,  examine t h e  major  s u r f a c e  fo rming processes and t h e i r  t ime scales,  and exp lo re  t h e  
s t r u c t u r e  and c i r c u l a t i o n  aspects o f  t he  atmosphere. 
with r e s p o n s i b i l i t y  f o r  t h e  s c i e n t i f i c  payload, and w i l l  c o n t r a c t  wi th i n d u s t r y  f o r  development o f  t h e  
spacec ra f t  bus. The m iss ion  w i l l  be launched i n  1990. 

The J e t  P ropu ls ion  Labora tory  i s  t he  management cen te r  

As t rophys i cs  - Cons is ten t  wi th i t s  r o l e  as a cen te r  fo r  E a r t h - o r b i t a l  spacec ra f t  development, JPL managed 
the  I n f r a r e d  Ast ronomica l  S a t e l l i t e  ( I R A S )  p r o j e c t ,  which was launched i n  January 1983. Th is  was a 
coopera t i ve  m iss ion  with t h e  Nether lands and the  U n i t e d  Kingdom. The spacecra f t ,  i t s e l f ,  was designed and 
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b u i l t  i n  the  Nether lands.  JPL was r e s p o n s i b l e  f o r  the  i n f r a r e d  te lescope development, system t e s t i n g  
a c t i v i t i e s ,  and da ta  ana lys i s .  
s u c c e s s f u l  s c i e n t i f i c  under tak ing ,  and t h e  a n a l y s i s  o f  the  enormous q u a n t i t y  o f  the  da ta  obta ined w i l l  
con t i nue  f o r  many years. 

F l i g h t  o p e r a t i o n s  were completed i n  November 1983. I R A S  has been a h i g h l y  

JPL a l s o  managed an atmospheric sc ience s a t e l l i t e ,  t h e  So lar  Mesosphere Exp lo re r ,  which was launched on 
October 6, 1981, i n t o  a sun-synchronous p o l a r  o r b i t .  The spacec ra f t  module was developed under a JPL 
c o n t r a c t  wi th p r i v a t e  i n d u s t r y ,  and the  f i v e  sc ience i ns t rumen ts  were developed by the  Labora tory  f o r  
Atmospheric and Space Phys ics  a t  t he  U n i v e r s i t y  o f  Colorado. 

E a r t h  Science and A p p l i c a t i o n s  - I n  the  area o f  space a p p l i c a t i o n s ,  JPL i s  a p r i n c i p a l  center  f o r  work i n  
oceanographic a p p l i c a t i o n s  o f  space technology.  
Experiment (TOPEX), a j o i n t  coopera t i ve  e f f o r t  w i t h  the  French, t o  develop and launch an ocean-observing 
s a t e l l i t e  which w i l l  map the  c i r c u l a t i o n  o f  t he  E a r t h ' s  oceans. 
r e s p o n s i b i l i t y  f o r  the  TOPEX, as w e l l  as r e s p o n s i b i l i t y  f o r  m iss ion  ope ra t i ons ,  and sc ience da ta  
processing.  The Labora to ry  a l s o  conducts s i g n i f i c a n t  a c t i v i t i e s  i n  upper atmospheric research;  i n  
development and imp lementa t ion  o f  remote sensing techniques f o r  E a r t h  resources  observat ions ;  and i n  
geodynamics and p l a t e  t e c t o n i c s  research.  F l i g h t  exper iments f o r  m i c r o g r a v i t y  research i n  g lasses and f l u i d  
behav ior  a re  a l s o  developed and c a r r i e d  out .  

Development w i l l  be i n i t i a t e d  on the  Ocean Topography 

JPL w i l l  have p r o j e c t  management 

Spacecra f t  F l i g h t  Operat ions - The J e t  P ropu ls ion  Labora tory  i s  r e s p o n s i b l e  f o r  the  design, development, 
maintenance, and o p e r a t i o n  o f  NASA 's  wor ldwide Deep Space Network (DSN) and a M iss ion  C o n t r o l  and Computing 
Center.  
i n v o l v i n g  f l i g h t s  beyond near- Earth o r b i t .  
i s  t he  l o c a t i o n  o f  a c t u a l  day- to-day o p e r a t i o n s  o f  deep-space miss ions .  JPL i s  a l s o  implement ing the  
Network C o n s o l i d a t i o n  Program which co- loca tes  major f a c i l i t i e s  o f  t he  Space Track ing  and Data Network 
(STDN) near- Earth t r a c k i n g  s t a t i o n s  wi th the  t h r e e  DSN s t a t i o n s .  These conso l i da ted  f a c i l i t i e s  w i l l  be 
managed by JPL and w i l l  p r o v i d e  a more e f f i c i e n t ,  t e c h n i c a l l y  advanced, and c o s t  e f f e c t i v e  means o f  
ope ra t i on .  

The DSN t r a c k i n g  s t a t i o n s  a re  l o c a t e d  i n  C a l i f o r n i a ,  Spain, and A u s t r a l i a ,  and suppor t  p r o j e c t s  
~ 

The M iss ion  C o n t r o l  and Computing Center i s  l o c a t e d  a t  JPL, and 

Research and Ana lys i s  - The J e t  P r o p u l s i o n  Labora tory  ma in ta ins  an e f f e c t i v e  program o f  advanced t e c h n i c a l  
development t o  p r o v i d e  sound techno log ies  f o r  p resen t  and p r o s p e c t i v e  p r o j e c t  assignments and t o  f u r t h e r  the  
genera l  c a p a b i l i t i e s  o f  NASA. 
systems, space power and p r o p u l s i o n  systems, m i c r o- e l e c t r o n i c s ,  i n f o r m a t i o n  systems, and b a s i c  research i n  
such f i e l d s  as f l u i t l  phys ics ,  polymer m a t e r i a l s ,  and a p p l i e d  mathematics. The Labora tory  p a r t i c i p a t e s  i n  
s c i e n t i f i c  exper iments on bo th  JPL-managed and non-JPL-managed f l i g h t  p r o j e c t s .  
n o t  o n l y  t h e  performance o f  s c i e n t i f i c  i n v e s t i g a t i o n s ,  b u t  a l s o  a s i g n i f i c a n t  commitment t o  the  development 
o f  s c i e n t i f i c  i ns t rumen ts  f o r  use i n  space miss ions.  Ground-based research programs a re  c a r r i e d  o u t  i n  t h e  
p l a n e t a r y  sc iences,  phys i cs  and astronomy, E a r t h  and ocean phys ics ,  and m i c r o g r a v i t y .  These a c t i v i t i e s  
i n v o l v e  broad c o l l a b o r a t i o n  w i th  t h e  s c i e n t i f i c  and academic communities and w i t h  s t a f f  members from o t h e r  
NASA f i e l d  i n s t a l l a t i o n s .  

Areas o f  involvement i n c l u d e  spacec ra f t  advanced development, autonomous 

This p a r t i c i p a t i o n  i n c l u d e s  
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SIMULATED RESEARCH AND PROGRAM MANAGEMENT BUDGET 

FUNDING PLAN BY FUNCTION 

1986 1987 
Cur ren t  Budget 1965 Budget 

A c t u a l  Es t ima te  Est imate  Es t ima te  
(Thousands o f  D o l l a r s )  

I. Personnel  and Re la ted Costs...................... 188,755 182,683 201,172 194,675 

11. Travel........................................... 7,559 8,016 8,330 8,250 

111. Opera t i on  o f  Installation........................ 48,787 54,485 53,744 55,228 

A. F a c i l i t i e s  Services.. ........................ (26,599) (29,604) (29,596) (30,133) 

B. Techn ica l  Services........................... (8,196) (7,503) ( 8,704 ) (9,279) 

C. Management and Operat ions..  .................. (13,992) (17,378) (15,444) (15,816 

263,246 258,153 T o t a l ,  Fund Requirements ................... 245,101 245,184 

EXPLANATION OF FUND REQUIREMENTS 

I .  PERSONNEL AND RELATED COSTS...................... 188,755 182,683 201,172 194,675 

The inc rease  from t h e  1986 budget  es t ima te  t o  t h e  1986 c u r r e n t  es t ima te  i s  due t o  an i nc rease  i n  
work force  and p rov ides  f o r  t he  October 1, 1985 pay r a i s e  and a n t i c i p a t e d  h i g h e r  c o s t s  o f  personne l  b e n e f i t s ,  
such as h e a l t h  insurance and r e t i r e m e n t  c o s t s  and s o c i a l  s e c u r i t y  c o n t r i b u t i o n s .  The decrease from t h e  1986 
c u r r e n t  es t ima te  t o  the  1987 es t ima te  i s  due t o  a p r o j e c t e d  decrease i n  workforce as a p p l i e d  t o  NASA funded 
work. 
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1986 1987 
Budqet 1985 Budqet Cur ren t  

A c t u a l  E s t i i a t e  Es t ima te  Es t ima te  
(Thousands o f  D o l l a r s )  

11. ~AVEL........................................... 7,559 8,016 8,330 8,250 

The inc rease  from t h e  1986 budget  es t ima te  t o  t h e  1986 c u r r e n t  es t ima te  r e f l e c t s  a p r o j e c t e d  i nc rease  
i n  work force  and increased t r a v e l  c o s t s  as exper ienced i n  1985. 

111. OPERATION OF INSTALLATION........................ 48,787 54,485 53,744 55,228 

A.  F a c i l i t i e s  Services.......................... 26,599 29,604 29,596 30,133 

The n e t  i nc rease  from the  1986 c u r r e n t  es t imate  t o  the  1987 es t ima te  i s  due t o  a n t i c i p a t e d  h ighe r  
u t i l i t i e s  c o s t s  o f f s e t  by reduced b u i l d i n g  l ease  c o s t s  due t o  the  opening o f  the  C e n t r a l  Eng ineer ing  
B u i l d i n g .  

6 .  Techn ica l  Services........................... 8,196 7,503 8,704 9,279 

The inc rease  from t h e  1986 budget es t ima te  t o  t h e  1986 c u r r e n t  es t ima te  and the  i nc rease  from t h e  
1986 c u r r e n t  es t imate  t o  the  1987 budget es t ima te  i s  based on the  1985 exper ience.  

17,378 15,444 15,816 C. Management and Opera t ions  .................... 13,992 

The decrease from the 1986 budget es t imate  t o  the  1986 c u r r e n t  es t imate  i s  based on the  1985 
exper ience.  
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DISTRIBUTION OF PERMANENT WORKYEARS BY PROGRAM 

1986 1987 
1985 Budqet Cur ren t  Budget 
A c t u a l  Es t imate  Est imate Es t imate  

m d s  o f  D o l l a r s )  

RESEARCH AND DEVELOPMENT............................... 1,739 1,532 1,774 1,675 

35 --- 32 39 

.......... 8 8 26 5 
- Space Station........................................ - - _. 

Space T ranspo r ta t i on  C a p a b i l i t y  Development - - - - 
Space Science and App l i ca t i ons  ....................... 1,462 1,231 

Phvs ics and Astronomy.............................. 146 135 
1,491 1,377 

127 128 
L i f e  Sciences...................................... 15 17 23 25 

Space App l i ca t i ons  ................................. 401 344 459 472 
P lane ta ry  E x p l o r a t i o n  .............................. 900 735 882 752 

Commercial Programs - - --- --- .................................. - 4 - 2 -- - --- Technology Utilization............................. 2 4 
Commercial Use o f  Space ............................ 

................ 173 161 189 157 
Aeronautics........................................ 3 2 2 
Space .............................................. 154 189 159 171 

................... 82 82 82 74 

344 393 408 406 

--- --- --- --- 
- - - Aeronaut ics  and Space Technology..... - --- 

- - _. Track ing and Data Advanced Systems 

Space T ranspo r ta t i on  Operat ions ...................... 10 7 14  12 

- 
- - - SPACE FLIGHT, CONTROL AND DATA COMMUNICATIONS.......... - 

Space and Ground Network, Communication and Data 
Systems ............................................ 396 401 379 332 

Subto ta l ,  D i r e c t  Workyears ......................... 2,145 1,940 2 , 167 2 , 019 

DIRECT SUPPORT......................................... 498 444 469 475 

CENTER MANAGEMENT AND OPERATIONS....................... 1,119 1,006 1,160 1,140 

To ta l ,  Permanent Workyears......... ................ 3,762 3,390 3,796 3,634 
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NATIONAL AERONAUTICS AND SPACE ADnINISTRATION 

FISCAL YEAR 1987 ESTIUATES 

SUUt4ARY OF A I R  TRANSPORTATION 

OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 

1986 1987 
1985 Budget C u r r e n t  Budget 
A c t u a l  Estimate Estimate E s t i m a t e  

(Thousands of Dollars)  

Research and development . .  ............................. 342,400 354,000 354,000 398 , 500 

Research and program management ........................ 259,602 255,000 266 , 000 278,400 
C o n s t r u c t i o n  of f a c i l i t i e s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,300 13,100 13,100 29,200 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  627,302 622,100 633,100 706 , 100 

Number of d i rec t  workyears  a s s o c i a t e d  w i t h  a e r o n a u t i c a l  
r e s e a r c h  and t e c h n o l o g y  .............................. 3 , 485 3,561 3 , 595 3,514 

The o b j e c t i v e  of t h e  a e r o n a u t i c a l  research and t e c h n o l o g y  program is t o  conduc t  an e f f e c t i v e  and 
p r o d u c t i v e  program t h a t  c o n t r i b u t e s  m a t e r i a l l y  t o  t h e  e n d u r i n g  preeminence of U.S. c i v i l  and m i l i t a r y  
a v i a t i o n  by: ( 1 )  c o n d u c t i n g  d i s c i p l i n a r y  and s y s t e m s  research a t  t h e  l e a d i n g  edge of t e c h n o l o g y  i n  those 
areas c r i t i c a l  t o  t h e  c o n t i n u e d  s u p e r i o r i t y  of U.S. a i r c r a f t ;  (2)  m a i n t a i n i n g  t h e  research c e n t e r s  i n  
p o s i t i o n s  of e x c e l l e n c e  i n  f a c i l i t i e s  and t e c h n i c a l  s t a f f ;  (3)  a s s u r i n g  t i m e l y  t r a n s f e r  o f  research r e s u l t s  
t o  t h e  U.S. a e r o n a u t i c a l  i n d u s t r y ;  (4)  a s s u r i n g  a p p r o p r i a t e  involvement  of u n i v e r s i t i e s  and i n d u s t r y ;  and 
(5)  p r o v i d i n g  a e r o n a u t i c a l  development  s u p p o r t  t o  o t h e r  government a g e n c i e s  and U.S. i n d u s t r y .  A d d i t i o n a l  
emphas i s  h a s  been g i v e n  t o  emerging t e c h n o l o g i e s  w i t h  p o t e n t i a l  for order- of-magnitude advances  i n  
c a p a b i l i t y  or per formance .  The fa r- te rm f o c u s  of t h e  program p r o v i d e s  r e s u l t s  well i n  advance of s p e c i f i c  
a p p l i c a t i o n s  and p r o v i d e s  long- term,  independent  r e s e a r c h  and t e c h n o l o g y  which is n o t  d r i v e n  by t h e  
development  and o p e r a t i o n a l  p r e s s u r e s  o f t e n  e n c o u n t e r e d  by the  Department of Defense (DOD) and i n d u s t r y .  
Both fundamenta l  r e s e a r c h  i n  t h e  a e r o n a u t i c a l  d i s c i p l i n e s  and s y s t e m s  research d i r e c t e d  a t  i n t e r a c t i o n  among 
d i s c i p l i n e s ,  components,  and subsys tems  a p p l i c a b l e  t o  g e n e r a l  classes of advanced a i r c r a f t  are i n c l u d e d .  
The program i n v o l v e s  p a r t i c i p a t i o n  by a e r o n a u t i c a l  m a n u f a c t u r e r s  from t h e  i n d u s t r i a l  base t o  e n s u r e  t h a t  t h e  
t e c h n o l o g y  is c o m p a t i b l e  w i t h  p r a c t i c a l  d e s i g n  c o n s i d e r a t i o n s  and t o  e f f ec t  a r a p i d  t r a n s f e r  i n t o  s u p e r i o r  
m i l i t a r y  and c i v i l  a r i c r a f t .  
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The 1987 es t ima te  i s  based on an increased e f f o r t  t o  agg ress i ve l y  pursue the  h i g h e s t  p a y o f f  t echno log ies  
w i th  p o t e n t i a l  f o r  order-of-magnitude advances i n  c a p a b i l i t y  or performance. A unique o p p o r t u n i t y  i n  h igh-  
speed f l i g h t  i s  focus ing  s u b s t a n t i a l l y  increased emphasis i n  gener i c  hyperson ic  techno log ies  suppor t i ng  the  
aerospace p lane  program. 
fundamental research aimed a t  t he  c r i t i c a l  technology areas. Key high-performance a i r c r a f t  techno logy  
e f f o r t s  a re  acce lera ted,  and a s m a l l  e f f o r t  i n  superson ic  c r u i s e  technology i s  be ing  mainta ined.  The 
es t ima te  a l s o  r e f l e c t s  the  need t o  con t i nue  impor tan t  e f f o r t s  i n  the  fundamental a e r o n a u t i c a l  d i s c i p l i n e s  
and systems research and t o  suppor t  s p e c i a l i z e d  f a c i l i t i e s  e s s e n t i a l  t o  ae ronau t i cs  research.  

Subsonic t r a n s p o r t  and r o t o r c r a f t  needs a re  addressed p r i m a r i l y  th rough 

The base research and technology program i n c l u d e s  gener i c  research which i s  b road ly  a p p l i c a b l e  t o  a l l  
c l asses  o f  a i r c r a f t  ( g e n e r a l  av ia t ion /computer  , t r a n s p o r t ,  r o t o r c r a f t ,  superson ic  c ru i se ,  f i g h t e r / a t t a c k ,  
and hyperson ic )  and focused research which i s  s p e c i f i c  t o  one c l a s s  o f  a i r c r a f t .  Systems techno logy  
programs are  more focused i n  a p p l i c a t i o n s  and/or have t h e  c h a r a c t e r i s t i c s  o f  s p e c i f i c  p r o j e c t s ,  i .e.,  
advanced turboprop,  X-wing, and o b l i q u e  wing. Funding f o r  the  t e c h n i c a l  ope ra t i ons  o f  wind tunne ls ,  
p r o p u l s i o n  f a c i l i t i e s ,  computa t iona l  f a c i l i t i e s ,  s imu la to rs ,  and f l i g h t  research ope ra t i ons  i s  covered i n  
the  most a p p r o p r i a t e  d i s c i p l i n e  elements o f  the research and technology base. I n  1987 research and 
technology base fund ing  w i l l  suppor t  t he  o p e r a t i n g  c o s t  f o r  t he  numer i ca l  aerodynamic s i m u l a t i o n  (NAS) 
program, and systems techno logy  fund ing  covers the  f i n a l  NASA commitment t o  the  X-wing program. 
summary o f  some o f  t he  major t h r u s t s  f o r  b o t h  the  research and technology base and systems technology 
programs f o l l o w s .  

A b r i e f  

I n  f l u i d  and thermal  phys i cs  research,  s t r o n g  emphasis w i l l  con t i nue  on th ree- d imens iona l  computa t iona l  
f l u i d  dynamics (CFD) methods t h a t  w i l l  i nc rease  the  speed and e f f i c i e n c y  o f  f l o w  s o l v e r s  by two o rde rs  o f  
magnitude and on nove l  techniques and devices t o  reduce a i r c r a f t  drag by  up t o  60 percent .  Benchmark 
exper iments f o r  CFD code v a l i d a t i o n  and tu rbu lence  model ing w i l l  be st rengthened.  

App l i ed  aerodynamics research e f f o r t s  i n  h i g h  ang le- o f- a t tack  aerodynamics w i l l  i n c l u d e  wind t u n n e l  and 
f l i g h t  e v a l u a t i o n s  t o  improve the  unders tand ing o f  performance i n  b o t h  the  low- and high-speed f l i g h t  
regimes and t o  c o r r e l a t e  wi th p r e d i c t i o n s .  Research e f f o r t s  i n  t e s t  techniques w i l l  address l a s e r  
h o l i g r a p h i c s  and n o n i n t r u s i v e  measurement techniques which w i l l  p rov ide  an order-of-magnitude improvement i n  
t e s t  accuracy. 

I n  p r o p u l s i o n  and power research,  cont inued a t t e n t i o n  w i l l  be g i ven  t o  t h e  techno log ies  f o r  s m a l l  engines 
which w i l l  enable c ~ p  t o  50-percent improvement i n  f u e l  e f f i c i e n c y .  
e f f o r t s  w i l l  address the  p h y s i c a l  model ing o f  complex i n t e r n a l  f l ows  and the  v a l i d a t i o n  o f  codes as p a r t  o f  
t he  goa l  t o  reduce c a l c u l a t i o n  t imes by an order  o f  magnitude. Supersonic combustion r a m j e t  ( sc ramje t )  and 
combined c y c l e  engine research w i l l  be st rengthened t o  address the  techno log ies  c r i t i c a l  t o  the  f l i g h t  o f  
high-speed v e h i c l e s  from t a k e o f f  t o  o r b i t a l  speeds. 

I n t e r n a l  computa t iona l  f l u i d  mechanics 
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M a t e r i a l s  and s t r u c t u r e s  research w i l l  i nc rease  i n  the  area o f  composite m a t e r i a l s ,  which can p rov ide  up 
t o  a 50 pe rcen t  weight  savings f o r  f u t u r e  a i r c r a f t .  I n i t i a l  e f f o r t s  w i l l  focus on t h e r m o p l a s t i c s  and 
ceramic-matr ix  composite m a t e r i a l s ,  as w e l l  as s t r u c t u r a l  concepts e x p l o i t i n g  t h e i r  a n i s o t r o p i c  
p r o p e r t i e s .  
t h e r m a l- b a r r i e r  c o a t i n g s  wi th h igh- eros ion  res i s tance .  A focused e f f o r t  w i l l  be i n i t i a t e d  i n  r o t o r c r a f t  
a i r l o a d s  t o  c o r r e l a t e  no i se  and v i b r a t i o n  p r e d i c t i o n s  as p a r t  o f  t h e  g o a l  t o  reduce no ise  and v i b r a t i o n  by 
80 pe rcen t .  

Research emphasis w i l l  a l s o  be increased i n  h igh- temperature m a t e r i a l s  and s t r u c t u r e s  and 

I n f o r m a t i o n  sc ience research w i l l  con t i nue  t o  focus on f l i g h t - c r u c i a l  so f tware  and concur rent  p rocess ing  
t o  p r o v i d e  an order- of-magnitude improvement o f  e f f i c i e n c y  and r e l i a b i l i t y .  C o n t r o l s  and guidance and human 
f a c t o r s  research w i l l  focus on the  a p p l i c a t i o n  o f  a r t i f i c i a l  i n t e l l i g e n c e  technology t o  enhance the  
ope ra t i ons  o f  f u t u r e  a i r c r a f t .  Increased emphasis w i l l  be p laced on c o n t r o l s  research f o r  h i g h l y  
maneuverable a i r c r a f t .  Human f a c t o r s  research w i l l  con t i nue  t o  address the  c r i t i c a l  man-machine i n t e r f a c e  
i ssues  which a f f e c t  t he  s a f e t y  and o p e r a t i o n a l  l i m i t a t i o n s  o f  a i r c r a f t .  

F l i g h t  systems research w i l l  p r o v i d e  focus on h i g h l y  maneuverable a i r c r a f t  capable o f  h i g h  ang le- o f- a t tack  
o p e r a t i o n  a t  low speeds, high-speed manueverab i l i t y ,  and s h o r t  t a k e o f f  and v e r t i c a l  land ing.  A n a l y t i c a l  and 
exper imenta l  i n v e s t i g a t i o n s  w i l l  be conducted on t h r u s t - v e c t o r i n g  concepts t o  enhance h i g h  ang le- o f- a t tack  
maneuverab i l i t y .  
i n i t i a l  p a r t  o f  a j o i n t  Un i ted  Sta tes /Un i ted  Kingdom program. 
systems a n a l y s i s  e f f o r t ,  w i l l  determine the  o v e r a l l  b e n e f i t  o f  s y n e r g i s t i c  i n t e g r a t i o n  o f  component and 
subsystem techno log ies  f o r  hyperson ic  a i r c r a f t  a p p l i c a t i o n s .  

Supersonic v e r t i c a l / s h o r t  t a k e o f f  and l a n d i n g  (V/STOL) concepts w i l l  be s t u d i e d  as t h e  
Other s tud ies ,  conducted as p a r t  o f  t he  

R o t o r c r a f t  systems technology e f f o r t s  w i l l  i n c l u d e  p u b l i c a t i o n  o f  an e x t e r n a l  no i se  p r e d i c t i o n  methodology 
a iming toward a t h r e e  order-of-magnitude i nc rease  i n  accuracy and wind t u n n e l  t e s t i n g  o f  an advanced, 
b e a r i n g l e s s  r o t o r .  A c t i v i t i e s  i n  technology f o r  nex t- genera t ion  r o t o r c r a f t  wi th more than  a t w o f o l d  
i nc rease  i n  speed w i l l  be focused on comple t ion  o f  f l i g h t  t e s t i n g  o f  the  X-wing r o t o r  system on the  r o t o r  
systems research a i r c r a f t  t o  i n c l u d e  convers ion  from r o t o r a r y  t o  s topped- ro tor  f l i g h t  mode. 

Areas o f  cont inued emphasis i n  high-performance a i r c r a f t  research a re  h i g h  ang le  o f  a t tack ,  w i th  i n i t i a l  
t e s t i n g  up t o  20 degrees, i n t e g r a t e d  p r o p u l s i o n / f l i g h t  c o n t r o l s  t o  a l l o w  10-15 pe rcen t  performance 
improvements, supermaneuverab i l i t y ,  s h o r t  t a k e o f f  and v e r t i c a l  l a n d i n g  technology, and forward swept wing 
technology.  The o b l i q u e  wing technology program, be ing  conducted j o i n t l y  wi th the  Navy t o  e x p l o i t  t he  
p o t e n t i a l  f o r  h i g h  performance a t  subsonic and supersonic speeds, w i l l  i n c l u d e  the  d e t a i l e d  design and 
f a b r i c a t i o n  o f  t he  ob l i que  wing and assoc ia ted  m o d i f i c a t i o n s  o f  t he  NASA F-8 a i r c r a f t .  F l i g h t  t e s t  i s  
planned t o  beg in  i n  1989. Ceramic and ceramic-matr ix  research f o r  t u r b i n e  engines with o p e r a t i n g  
temperatures up t o  2300 degrees Fahrenhe i t  w i l l  con t inue,  a long  wi th t h e  development o f  t he  a n a l y s i s  t o o l s  
t o  a c c u r a t e l y  p r e d i c t  t he  l i f e  and assess the  d u r a b i l i t y  o f  t u r b i n e  engine h o t  s e c t i o n  components. 
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In  t h e  advanced t u r b o p r o p  program aimed a t  a 30 p e r c e n t  r e d u c t i o n  i n  t r a n s p o r t  f u e l  consumpt ion,  f l i g h t  
t e s t i n g  o f  t h e  l a r g e- s c a l e  s i n g l e- r o t a t i o n  p r o p e l l e r  t o  b u i l d  a performance d a t a  b a s e  f o r  high- speed 
p r o p e l l e r  aerodynamics  and s t ructures  w i l l  be conduc ted .  Geared c o u n t e r- r o t a t i o n  p r o p e l l e r  model t e s t s  w i l l  
a l s o  be conduc ted .  The g e n e r a l  av ia t ion /commute r  e n g i n e  r e s e a r c h  w i l l  i n c l u d e  t h e  d e f i n i t i o n  o f  r e f e r e n c e  
e n g i n e s  t o  f o c u s  and d r i v e  component t e c h n o l o g y  development t o  l a rge- eng ine  performance l eve l s  and t o  
p r o v i d e  a q u a n t i t a t i v e  measure o f  t h e  performance impact  o f  advances  a s  t h e y  a r e  made. 

In  t h e  NAS program, t h e  i n i t i a l  o p e r a t i n g  c o n f i g u r a t i o n  and t h e  second high- speed p r o c e s s o r  for t h e  
extended o p e r a t i n g  c o n f i g u r a t i o n ,  a l l o w i n g  f o u r  t o  s i x  times more computing power, w i l l  be i n s t a l l e d  i n  t h e  
new NAS f a c i l i t y .  A l l  subsystem upgrades  w i l l  r e a c h  f u l l  c a p a b i l i t y  e a r l y  i n  1989. 

N A S A ,  i n  c o n j u n c t i o n  wi th  t h e  Department o f  Defense, is d e v e l o p i n g  t h e  t echno logy  b a s e  f o r  a p o t e n t i a l  
n a t i o n a l  a e r o s p a c e  p l a n e .  The o b j e c t i v e  o f  t h e  NASA t r a n s a t m o s p h e r i c  r e s e a r c h  and t e c h n o l o g y  program is t o  
a c c e l e r a t e  t h e  development o f  t h e  c r i t i c a l  e n a b l i n g  t e c h n o l o g i e s  f o r  a p o t e n t i a l  r e v o l u t i o n a r y  new c l a s s  o f  
hypersonic/transatmospheric v e h i c l e s  i n  t h e  f u t u r e .  Such v e h i c l e s  cou ld  be c a p a b l e  o f  h o r i z o n t a l l y  t a k i n g  
o f f  from and l a n d i n g  on c o n v e n t i o n a l  runways,  u s i n g  a i r b r e a t h i n g  p r o p u l s i o n  up t o ,  o r  n e a r ,  o r b i t a l  s p e e d ,  
and p r o v i d i n g  r a p i d  and low- cost a c c e s s  t o  s p a c e .  

The r e s e a r c h  and program management fund ing  i n  1987 p r o v i d e s  f o r  t h e  s a l a r i e s  and t r a v e l  o f  3,514 d i r e c t  
c i v i l  service workyears ,  f o r  t h e  u t i l i t i e s  n e c e s s a r y  t o  conduc t  wind t u n n e l  o p e r a t i o n s ,  and f o r  o t h e r  
g e n e r a l  o p e r a t i o n  o f  i n s t a l l a t i o n  c o s t s  n e c e s s a r y  t o  conduc t  t h e  NASA a e r o n a u t i c s  program. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

RESEARCH AND DEVELOPMENT 

BQhQar~h-nnP-QQynlQQnQn~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Space Transportation Capability Development . . . _ _ . . _ _ _ _  

Space Station . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Physics and Astronomy _ _ _ _ _ . . . . _ . . . . . . . . . _ _ _ _ _ . . _ _ _ _ . _ .  

Planetary Exploration . _ _ _ _ _ _ _ . . _ _ . . _ . _ _ _ . . . _ _ _ _ _ _ _ _ _ . _  

Life Sciences . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Space Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Aeronautical Research and Technology . . . . . . . . . . . . . . . . . .  

Space Research and Technology _ _ _ . _ _ . _ _ _ _ _ _ _ _ . _ _ . _ . . _ _ _  

181,953 

( 3 5 , 0 0 0 1  

( 4 3 , 6 0 9 1  

( 1 , 3 6 9 )  

c 1 0 . 0 9 0 3  

( 9 4 3 1  

( 7 , 7 5 1 1  

C 5 8 I 2 5 8 1  

( 7 , 9 3 3 1  

S p A n n - E l A n h ~ , - ~ Q n ~ r Q l - n n P - Q A ~ A - ~ Q ~ ~ n i n n ~ A Q n h  . . - . -  - . . . . . . .  11kd8Z 

Shuttle Production and Capability Development . _ _ _ . _ . _ _  ( 5 5 . 3 3 3 )  

Space Transportation Operations . _ _ _ _ _ _ . . . _ _ _ _ _ _ _ _ . _ _ . .  ( 4 4 . 1 5 4 )  

Space and Ground Networks, Communication and 
Data Systems . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C15 .5001  

GRAND TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  229&Q1Q 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUIOLARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987  BUDGET 

Space Transportation 
Capability Development 

Johnson Space Center. 
Location 7 2 0 1- x x .  8 7 -  
0 0 2 6  1 5 

Johnson Space Center, 
Location 7 2 0 1- x x .  87 -  
0 0 2 8 2 0  

Johnson Space Center, 
Location 7 2 0 1- x x .  87 -  
0 0 2 6 3 0  

Johnson Space Center, 
Location 7 2 0 1- x x .  87 -  
0 0 2 6 3 5  

Center Info. Network 
Hardrar e 

Supports Data System 
6 Flight Operation. 

C 1 . 3 0 0  

c 7 3 4  

c 2 0 0  

Space Transportation 
Capability Development 

IBM Peripherals 
Reconfiguration 

Supports Data Systom 
h Flight Operation. 

Space Transportation 
Capability Development 

Purchase Sperry 
Peripherals 

Supports Data System 
h Flight Oporation. 

Space Transportation 
Capability Development 

Replacement FR80 
Microf i Im 

Supports Data System 
6 Flight Operation. 

c 4 5 0  

c 2 . 5 1 2  Space 
Capab 

Space 
Capab 

Space 

Transportation 
lity Development 

Johnson Space Center, 
Location 7 2 0 1- x x .  87 -  
0 0 3 1 0 0  

Center Info. Sys. IBY 
3 0 8 3  

Supports Data System 
6 Flight Operation. 

c 3 2 4  

1 2 . 2 0 7  

C 2 4 5  

C 1 . 8 0 0  

c 5 7 5  

C 360 

Transportation 
lity Development 

Johnson Space Center. 
Location 7 2 0 1- x x .  8 7 -  
0 0 3 1 0 5  

Central Computing Fac. 
Peripherals 

Supports Data System 
6 Flight Operation. 

Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 0 1- x x .  87 -  
0 0 3 1 1 0  

Sperry Equipment Lease Supports Data System 
6 Flight Operation. 

Space Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 1 0- x x ,  87 -  
0 0 2 7 2 0  

Flight Data System 
Upg r ado 

Supports Research 6 Test 
Operations. 

Space Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 2 2- x x ,  87 -  
0 0 2 7 3 5  

Thermal Synth. Sys. Supports Research 6 Test 
Operations. 

Space Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 3 1 - x x .  87 -  
0 0 2 7 5 5  

Crew Sys. Div. Sys. 
Replacement 

Supports Research h Test 
Operations. 

Space Transportation 
Capability Development 

Johnson Space Center. 
Location 7 2 3 4- x x .  87 -  
0 0 2 7 6 0  

Dat4 Acquisition 
Retrieval Sys 
Enchancement 

Supports Research h Test 
Operations. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUUUARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN l g 8 7  BUDGET 

Space Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 3 6- x x .  87 -  
002770 

Artificial 
Intelligence System 

Supports Research h Test 
Operations. 

C 3 0 0  

C 2 2 6  

4 3 . 6 0 0  

Space Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 4 4- x x .  8 7 -  
0 0 2 8 0 9  

Netrork/VAX Upgrades Supports Research 6 Test 
Operations. 

Space 
Capab 

Space 
Capab 

Space 

Transportation 
1 i ty Development 

Johnson Space Center, 
Location 7 2 5 6- x x .  8 7 -  
0 0 2 8 3 5  

Johnson Space Center, 
Location 7 2 5 6- x x .  8 7 -  
0 0 2 8 4 5  

Shuttle Engineering 
Simulation ADP€ 
Upgrade 

Supports Research h Test 
Operations. 

Supports Research h Test 
Operations. 

Transportation 
lity Development 

CAD Workstations 7 5 0  

2 6 2  

9 6 2  

3 0 2  

5 0 0  

3 0 0  

2 5 0  

Transportation 
Capability Development 

Johnson Space Center, 
Location 7 2 5 6 - x x ,  8 7 -  
0 0 2 8 5 0  

LEI1 LISP Machine Inc 
Upgrades 

Supports Research h Test 
Operations. 

Space 
Capab 

Space 
Capab 

Space 
Capab 

Space 
Capab 

Space 

Transportation 
lity Development 

Johnson Space Center. 
Location 7 2 5 6- x x .  8 7 -  
0 0 3 1 7 0  

ADPE Lease Supports Research h Test 
Operations. 

Transportation 
lity Development 

Johnson Space Center, 
Location 7 2 5 8- x x .  8 7 -  
0 0 2 8 6 0  

Artificial 
Intelligence Systems 

Supports Research h Test 
Suppor t . 

Transportation 
lity Development 

Johnson Space Center. 
Location 7 2 6 3 - x x ,  8 7 -  
002885 

User Workstations 
Network Augmentation 

Supports Research h Test 
Operations. 

Johnson Space Center, 
Location 7 2 6 3- x x .  8 7 -  
002890 

VAX 1 1 / 7 5 0  Upgrade Supports Rerearch h Test 
Operations. 

Transportation 
lity Development 

Transportation Johnson Space Center, 
Location 7 2 6 5 - x x .  8 7 -  
002900 

Engineering UWS 
Replacements 

Supports Research h Test 
Operations. Capability Development 
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NATIONAL AERONAUTICS AND SPACE ADMlNlSTRATlON 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

RECEIVING INSTALLATION ESTIMATED 1987 
BUILDING LOCATION. AND OBL I GAT I ONS 

E ~ Q E ~ ~ _ B ~ R E E T ~ L l P E ~ l T E M - - - - - A R ~ ~ E A R - ~ Q P T R Q L - P ~ M ~ E R ~ ~ ~ ~ E Q ~ l E M E ~ T - R E ~ ~ R ~ E T ~ Q P ~ ~ ~ E R ~ R ~ ~ l ~ ~ ~ ~ R ~ Q ~ E ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ Q ~ ~ A ~ R ~ ~  

Space Transportation Johnson Space Center. Artificial Intel. Supports Data System 8 200 
Capability Development Location 7274-xx. 87- Lab Purchase h Flight Operation. 

002990 

Space Transportation Kennedy Space Center, C A E  Amendment 3 
Capability Development Location 7601-P3, 87- 

001455 

8 300 Supports Launch Systems 
Operations. 

8 2 0 0  Space Transportation Kennedy Space Center, Interactive Graph Supports Launch Systems 
Capability Development Location 7601-P7, 87- System Operations. 

001450 

Space Transportation Kennedy Space Center, Space Station Mission Supports Launch Systems 8 180 
Capability Development Location 7601-SI. 87- Assemen t Operations. 

001465 

8 500 Space Transportation Kennedy Space Center. Microcomputers, Mini- Supports Spacelab 
Capability Development Location 7601-01, 8 7 -  computers and Operations. 

001445 peripherals 

Space Transportation Marshall Space Flight Engineering Analysis Supports Research h Tost 818,000 
Capability Development Center, Location 6201- L Data System Operations. 

01. 87-001955 

Space Transportation Marshall Space Flight IBM 4341 Central Supports Research h Tort 8 8 6 6  
Capability Development Center, Location 6201- Processing Unit Operations. 

2 6 .  87-002035 Augmentation 

Space Transportation 
Capability Development 

Marshall Space Flight interactive Graphics Supports Research h Test 8 191 
Center, Location 6206- Design Sys Yodif Bldg Operations. 
CU. 87-002285 4487 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 8 7  BUDGET 

NASA Headquarters. 
Location 1 0 0 - 0 0 ,  87 -  
0 1 0 1 2 0  

Langley Research'Center, 
Location 2303-DC. 8 7 -  
0 0 9 0 2 5  

Headquarters Tech Mgt 
Info Sys (TMIS) 

Space Stat ion Supports Program S 4 1 7  
Management/lntegration 

ADP Hardware Purchase Supports Program t 400 
Management/lntegration 

Space Station 

Space Station Marshall Space Flight 
Center, Location 6 2 0 1 -  
39, 8 7- 0 0 2 0 9 0  

Johnson Space Center. 
Location 7 2 1 0- x x .  87 -  
0 0 2 6 8 5  

Johnson Space Center. 
Location 7 2 1 0 - x x ,  8 7 -  
0 0 2 6 9 0  

Continued Lease of 
Space Station IBM 4381 

Supports Program S 400 
Yanagement/lntegration 

Space Station 

Space Stat ion 

Space Stat ion 

S 350 

s 1 5 0  

t 4 0 0  

Flight Data System 
Upgr ado 

Supports Utilization 

Purchase VAX Mini 
Computer or Equiva 

Supports Utilization 
ant 

Johnson Space Center, 
Location 7 2 1 0 - x x ,  8 7 -  
0 0 2 6 9 5  

Purchase VAX 8600 
Computer or Equiva ent 

CSTAR (Space Attitude 
Control Program) 

Flight Control Optics 
Lab 

Supports Utilization 

Johnson Space Center. 
Location 7 2 1 0 - x x .  87 -  
0 0 2 7 0 0  

Supports Advanced 
Development 

Space Station 

Space Station 

s 150  

S 3 6 5  Johnson Space Center. 
Location 7 2 1 0- x x .  8 7 -  
0 0 2 7 0 5  

Supports Advanced 
Development 

Space Station 

Space Station 

Space Station 

Johnson Space Center. 
Location 7 2 1 0- x x .  87 -  
0 0 2 7 1 0  

gat ion Supports Advanced 
Development 

S 3 7 0  Guidance Nav 
C o n  t r o 1 

Johnson Space Center, 
Location 7 2 2 6 - x x ,  8 7 -  
0 0 2 7 4 0  

Johnson Space Center. 
Location 7 2 4 4- x x .  87 -  
002785 

Symbolicr 36 0-4 Pak Supports Program s l e  
Management/lntegration 

Space Station Cad 
Suppo r t 

Supports Program s 5 0 0  
Managementllntegration 
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NATIONAL AERONAUTICS AND SPACE ADMlNlSTRATlON 

SULQMRY OF MAJOR EQUIPMENT ACQUlSlTlON OBLlGATlONS INCLUDED IN 1987  BUDGET 

Space Station Johnson Space Center 
Location 7 2 8 3- x x .  8 7 -  
0 0 3 0 6 0  

Tech Mgt h Info Sys 
(TMlS) Phase C / D  
Pur chase 

On Board Computer 
h Sim. Interfaces 

Supports Program 8 2 6 , 0 0 0  
Management/lnt@gration 

Space Station 

Space Stat ion 

Space Station 

Space Stat ion 

Space Station 

8 7 5 0  

8 7 7 3  

8 4 , 8 8 1  

Johnson Space Center 
Location 7 2 8 5- x x .  87 -  
0 0 3 0 7 0  

Johnson Space Center. 
Location 7 2 8 5 - x x ,  87 -  
0 0 3 1 9 0  

Johnson Space Center, 
Location 7 2 8 5 - x x ,  87 -  
0 0 3 1 9 9  

Supports Advanced 
Development 

Software Support 
Environment Test 
Bed 

Software Support 
Environment MAinframO 

Supports Advanced 
Development 

Supports Progrem 
Yanagement/lntegration 

Johnson Space Cqnter. 
Bldg. 3 0 .  7 2- 8 7- 0 6  

S D ~ C S  Station Info Sys 
on h Ops. 

Provide Hardware for SSIS 8 1 9 0  
Operation8 & Analysis Configurat 

Support 

space Stat 
Definition 

Johnson Space Center, 
Bldg. 30. 7 2- 8 7- 0 7  

on Info Sys 
Support 

Provide Intorface to 8 150 
Remote Operation To8t 
Bed Facilitios 

Space Station 

Space Station 

Space Station 

8 9 , 0 0 8  

8 3 4 7  

8 500 

8 4 , 3 1 1  

8 eo0 

Kennedy Space Center, 
Location 7 6 0 2 - 0 0 .  87 -  
0 0 1 2 6 5  

Computer Aided Dev/ 
Computer Aided Eng- 
Definition 

Supports Program 
Yanagemont/lntegration 

Kennedy Space Center, 
Location 7 6 0 2 - 0 0 .  87 -  
0 0 1 2 8 0  

Logistics Management 
'Info Sys - Definition 

Supports Operational 
Readiness 

Kennedy Space Center, 
Location 7 6 0 2- 0 0 ,  87 -  
0 0 8 9 8 9  

Computer Aided Inter- 
face Verif-Definition 

Supports Progrem 
Yenagemont/lntegration 

Space Station 

Space Station 

Kennedy Space Center, 
Location 7 6 0 2- 0  . 8 7 -  
00 1290  

GOYS Definition Ground 
Data Ygt Sys 

Supports Operational 
Read i ne88 

Kennedy Space Center, 
Location 7 6 0 3 - 5 1 ,  87 -  
0 0 1 2 6 0  

Space Station 
Operational Language 
SY s 

Supports Focused 
Technology 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Physics and Astronomy Amos Research Center, 
Location 21VO-74, 8 7 -  
006560 

Physicr and Astronomy Jet Propulrion 
Laboratory. Location 
5 5 0 7 - 1 1 ,  8 7 - 0 0 0 6 8 5  

Physics and Astronomy Marshall Space Flight 
Center. Location 6209- 
TC. 87-002390 

Planetary Exploration Jet Propulsion 
Laboratory. Location 
SSO3-MS, 87-000645 

Planetary Exploration Jet Propulsion 
Laboratory. Location 
5508-1G. 87-000635 

Adams System 
Replacement 

Not Select; Host Comp 
Sys Infared Astron. 
Satel 1 i to Proj. 

Payld Crew Training 
Compl Devel 6 Oper 
Proc Sys Re 

Microcomputers, Mini- 
Computers and 
Peripherals 

3 Computervision 
Systems for Computer- 
Aided Design 

Supports Airborne s 110 
Research 

Supports Artrophyrics s 250 
Mirrion Operations 6 DA 

Supports Spacelab c 4 0 0  
Mission Mgt--Approved 
Mi srn 

Supports Flight Misrion 8 0.444 
Operations 6 Data 
Ana I yr i r 

Supportr Mission 
Operations & Data 
Ana 1 ys i 8 

S 146 
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NATIONAL AERONAUTICS AND SPACE ADLLINISTRATION 

SUUUARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Space Applications Goddard Space Flight 
Center, Location 5101- 
A A ,  87-009135 

Space Applications 

Space Applications 

Space Applications 

Space Applications 

Goddard Space 
Center, Locat 
AB. 87-009205 

Goddard Space 
Center, Locat 
AM, 87-009325 

Goddard Space 
Center, Locat 
AM. 87-009360 

Goddard Space 
Center, Locat 
AM. 87-009365 

Space Applications 

.Space Applications 

Space Applications 

Goddard Space 

Flight 
on 5101- 

F1 ight 
on 5101- 

FI ight 
on 510 - 

F1 ight 
on 510 - 

FI ight 
Center, Location 5103- 
BE, 87-009520 

Goddard Space Flight 
Center, Space and 
Applications Computing 
Center [SACCI. 51-81-01 

Goddard Space Flight 
Center, Building 22. 
51-82- 10 

Science Computing Supports Data Systems s 531 
Faci 1 i ty 

National Space Science Supports Data Systems S 130 
Data Center and Dynamics 

Vector Processing Supports Data Systems 
Faci 1 i ty and Oceanic Processes 

Vector Processing Supports Data Systems 
Facility NAS 5-26646 
(CDC I 

Vector Processing Supports Data Systems 
Facility NAS 5-26646 
(CDC 1 

S 814 

8 884 

s so0 

Applications 
Processing 

SACC Upgrade 

Supports Resource S 339 
Observation Applied Res. 
and Roentgen Satellite 

Continues multi-year S 1.532 
replacements of current 
computing facility to 
meet OSSA program 
requirements. 

High Speed Supplements and extends S 3.021 
Computing Facility capability of existing 

Amdahl 470V/6 used in 
atmospheric sounding 
retrieval. data assembly. 
atmospheric modeling, 
numerical forecast 
development ment in 
support of Global 
Atmospheric Research 
Program (CARP) and NASA 
Climate Research Program. 
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NATIONAL AERONAUTICS AND SPACE ADYlNlSTRATlON 

SUMMARY OF MAJOR EQUIPMENT ACQUlSlTION OBLlCATlONS lNCLUDED IN 1987 BUDGET 

Aeronautical Research h Ames Research Center, Numerical Aerodynamic 
Technology NAS Facility 21-84-03 Simulation Processing 

System Network CNPSN) 

Aeronautical Research & Amos Research Center, 
Technology Bldg 233. Central 

Computer, Facility 21- 
8 5 - 0  1 

Aeronautical Research h Ames Research Center, 
Technology Bldg N-233. 21-87-02 

Aeronautical Research & Ames Research Center. 
Technology Bldg N-211, 21-85-04 

Aeronautical Research h Ames Research Center, 
Technology Bldg N-233, 21-07-03 

Large Scale Scientific 
Processor (LSSP) 

Central Storage System 

E-200 Super King Air 
Aircraft 

Convex Computer System 

MATED 1 9 8 7  
CATIONS 
N-TEIQUSAIRS1 

Provides a large scale. C 1 9 . 3 0 0  
high performance comput- 
ational resource for 
solving three dimensional. 
viscous fluid flow 
equations specifically 
oriented toward the 
solution of aerodynamic 
and fluid dynamic problem8 

Provides large scale, 
very high-speed vector 
processing capabilities 
in computational fluid 
dynamics and computational 
phys i c s 

6 2 . 9 8 4  

Provides for increased s 6 3 9  
data storage and data 
management facilities for 
the Central Computer 
Facility computers 

Provides inflight 
monitoring of research 
aircraft operations and 
related logistics 
support for research 
programs 

C 8 8 8  

Provides Cray computer C 1,000 
compatibility by emulat- 
ing Cray instruction r e t .  
enabling codes developed 
on a Cray to be run on 
this computer at a slower 
speed 
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NATIONAL AERONAUTICS AND SPACE ADMlN 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLICATIONS 

STRAT I O N  

NCLUDED IN 1987 BUDGET 

Aeronautical Research 6. A m e s  Research Center, 
Technology Bldg N-243. 21-87-04 

Aeronautical Research 6. Ames Research Center, 
Technology Bldg N-233. 2j-87-05 

Aeronautical Rerearch 6. Ames Research Center, 
Technology Bldg 8-23?, 21-87-06 

A autical R 
Technology 

rearch L Langley Re 
Bldg 1268. 

earch Center, 
23-87-01 

Aeronautical Research 6. Langley Rerearch Center, 
Technology Location 2302-88. 87-  

008790. 23-87-02 

Simulation Computer 
System Replacement 

Layered, Interactive 
Front-End Computer 
System 

Aircraft Syrtem 
Modeling and Control/ 
Advanced Concepts 
Simulator 

Computer-aided Design/ 
Engineering Capability 
for Electronic Systemr 

Mid-range Computers 

Upgrade simulation 
computational capabilit- 
ies to support ongoing 
and future programs, 
replacing obsolete 
equ i pmen t 

Integrates scientific 
programming environment 
provided by the Central 
Computer Facil/ty, pro- 
viding processing support 
for work rtations. intar- 
active pass-through to 
supercomputers, and other 
interactive capabilities 

Replacer aircraft systems 
modeling control computer 
used to drive the advancad 
concepts flight simulator. 
to provido increased 
capacity and response time 
to pilot inputs and 
simulated external events 
for better simulation of 
a real-time flight enviro- 
nmen t 

Provider for electronic 
design/instrumentation 
in support of over 30 
projects in aircraft 
flight. spaceflight, and 
aerodynamic research 

Upgrader 6 mid-range 
processors to replace 
obrolete equipment and 
to provide a modert 
improvement in computing 
pore r 

8 0 0  

662 

5 0 0  

348 

8 B 8 t  
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

S U W R Y  OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1887 BUDGET 

Aeronautical Research h 
Technology 

Aeronautical Research h 
Technology 

Aeronautical Rerearch h 
Technology 

Aeronautical Research h 
Technology 

Aeronautical Research h 
Technology 

Aeronautical Research h 
Technology 

L 
Aeronautical Research h 
Technology 

Langley Research Center, 
Location 2304-C1, 87- 
008870, 23-87-03 

Langley Research Center, 
Location 2304-C4. 87- 
008940, 23-87-04 

Langley Research Center, 
Bldg 1230, 23-87-05 

Langley Research Center, 
Location 2302-BB. 87- 
009785. 23-87-06 

Langley Research Center, 
Bldg 1265. 23-87-07 

Langley Research Center, 
Location 2302-88, 86- 
006055 

Langley Research Center. 
Location 2302-88, 86- 
006070 

7x10-ft. High-speed 
Tunnel Data System 

Avionics Integration 
Rerearch Laboratory 

lnrtrument Rerearch 
Division Data Systemr 
Laboratory 

Supercompute1 
Augmentation 

Minicomputer Hort 
System for Aerothermal 
Loads Complex 

Simulation Network 

Vector Procesring 

Upgrader current syrtem 
to rupport research 
doma nd a 

Upgrades exirting rystem 
to provide additional 
storage capacity 

Upgrader ryrtem t o  
rupport inrtalled ryrtems 
and development of new 
capabilitier 

Augments capability 
through acquirition and 
integration of new ruper- 
computer to rupport 
rerearch requirementr in 
such arear ar  computation- 
al fluid dynamics. 
structurer. and materials 

Provides for a local 
computer ryrtem t o  inter- 
face with data acquirition 
ryrtemr of variour 
research and rind tunnel 
facilities to enable more 
repid data analyrir 

Optionr for completion 
of the r e a l  t i m e  
communication rubryrtem 

Upgrader vector ryrtem 
to 32 million 64-bit 
rordr of high-speed 
c o n t r o l  memory 

L 169 

L 4 0 0  

I 118 

L 2.311 

L 276 

L 218 

L 1.926 
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SUWuWRY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Aeronautical Research 6 Langley Research Center. 
Technology Location 2304-C3. 87- 

008925 

Aeronautical Research 6 
Technology 

Aeronautical Research 6 
Technology 

Aeronautical Research 6 
Technology 

Aeronautical Research 6 
Technology 

Aeronautical Research h 
Technology 

Aeronautical Rerearch 6 
Technology 

Aeronautical Research 6 
Technology 

Langley Research Center, 
Location 2302-BB. 87- 
008780 

Langley Research Center, 
Location 2304-C1, 87- 
008860, 23-87-08 

Langley Research Center, 
Bldg 1192, 23-87-09 

Langley Research Center, 
Location 2304-C3. 87- 
00893. 23-87-10 

Langley Research Center, 
Bldg 1268. 23-87-11 

Lewis Research Center, 
Location 220R-TS. 87- 
000550. 22-85-01 

Lewis Research Center. 
Location 220s-MS, 87- 
000310. 22-87-02 

8-Foot High Temper- 
ature Structures 
Tunnel (HTST) Data 
Systems Upgrade 

Mass Storage 

Unitary Plan Wind 
Tunnel Data System 
Upgr ads 

Computational Fluid 
Dynamics [CFD) Super 
Minicomputer 

Structures Research 
Laboratory Data System 

Technology for  Inte- 
grated Problem Solving 
Laboratory 

Real-Time Simulation 
System 

Shared Mass Storage 
Hardwar e 

Upgrades current system 
t o  support research 
demands 

Adds additional cartridge 
storage units to meet in- 
creased volume 

Upgrades current system 
to support research 
demand s 

Provides f o r  C F D  code 
development and prelpost 
processing of large C F D  
application programs 0x0- 
cuted by VPS-32 super- 
compu t e r 

Replacement of current 
system to provide OX- 
panded capabilities to 
meet research demands 

Upgrades VAX-780 and 
provides f o r  workstations 
and graphics capability 
to equip a multidis- 
ciplinary research labor- 
atory 

Provides real-time 
simulation of propulsion 
systems 

Provides an archival 
medium for long-term 
storage of data with lor 
frequency of access 

339 

120 

67 

423 

250 

104 

8 1 ,300  

s 12s 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Aeronautical Research 6 Lewis Research Center, Front-End Processor Upgrades and augments $ 250 
Technology Bldg 142, 22-87-02 Har dwar e capability to manage and 

provide access to main- 
frame computers 

Aeronautical Research 6 Lewis Research Center. Program Support Provides gateway interface 8 179 
Technology Location 2200-PT, 87- Communications Network hardware interconnection 

000350, 22-87-03 CPSCNI and Time Div. between central processors 
Multiple Access Hard- and the PSCN 
ware 
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SULOURY OF 

RECE I V 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

MAJOR EQUIPYENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

N G  INSTALLATION EST 

Space Research b. Technolgy Langley Research Center, Nondestructive Evalu- Provides for  various I 520 
Bldg. 1230, 23-87-12 ation CNDE) Laboratory pieces of equip. and 

systems to be installed 
in a new laboratory to 
improve c@pability to 
achieve next gener.ation 
programs and to develop 
real acceptlreject criteria 
f o r  aerospace components. 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

S U W A R Y  OF UAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987  BUDGET 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 0 3- 0 0 ,  8 7 -  
0 0 2 6 5 5  

Mission Control Center Supports Launch and C 4 . 2 8 9  
Uission Support 

Space Shuttle Production 
and C a p a b i l ~ t y  Development 

Johnson Space Center. 
Location 7 2 0 8- x x .  87 -  
0 0 2 6 6 5  

Shuttle Reconfig. 
Sys.1 Auto 

Suppor ts Orbi tor C 6 6 4  

c 3 1 s  

C 4 0 7  

C 294  

C 2 . 6 1 1  

c 2 1 0  

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 0 8 - x x .  8 7 -  
0 0 2 6 8 0  

Voice System Computer Supports Launch and 
Uisrion Support 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 0 8- x x .  87 -  
003 1 5 0  

Shuttle Mission 
Simulator Host Dirk 
A / B / C  

Supports Orbiter 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 0 8 - x x .  87 -  
003 1 5 5  

Shuttle Mission 
Simulator 8 4 8 0  Disk 

Supports Orbiter 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 0 8 - x x ,  87-  
003 1 6 0  

Lease Sperry 1191 
Equipment 

Supports Orbitel 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 1 0 - x x .  87 -  
0 0 2 7 1 5  

Inertial Sys. Lab Supports Orbiter 

c 145  Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7 2 5 6 - x x ,  87 -  
0 0 2 8 1 5  

Shuttle Engineering 
Simulator Augmentation 

Supports Orbiter 
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS 

STRAT I O N 

NCLUDED IN 1987 BUDOET 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7277-xx. 8 7 -  
002995 

Software Development 
Facility System 

Supports Orbiter 

Supports Orbiter 

tor 

t o r  

C 2 , 5 8 8  

s 3 0 0  

C 3 5 0  

C 2 5 0  

Space Shuttle Productlon 
and Capability Development 

Johnson Space Center, 
Location 7277-xx. 8 7 -  
003000 

Johnson Space Center, 
Location 7 2 7 7 - x x .  8 7 -  
003005 

Flight EO. Interface 
Dev I ce 

Flight EO. Interface 
Device 2 Upgrade 

Space Shuttle Production 
and Capability Development 

Supports Orb 

t s  Orb Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7277-xx. 8 7 -  
0030 1 5 

Reconfiguration 
Network Expansion 

s 50  

C 5 0 0  

C 1 50 

s 2.185 

s 8 , 4 8 5  

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7277-xx, 8 7 -  
003020 

Software Production 
Facility Peripherals 

ts Orbiter 

Supports Orbiter 

Supports Orbiter 

Supports Orbiter 

Supports Orbiter 

Space Shuttle Production 
and Capability Development 

Johnson Space Center. 
Location 7277-xx, 8 7 -  
003025 

4381 Software 
Development Facility 
Upgr ads 

Controllers Space Shuttle Production 
and Capability Development 

Johnson Space Center. 
Location 7277-xx. 0 7 -  
003030 

Space Shuttle Production 
and Capability Development 

Johnson Space Center, 
Location 7277-xx. 8 7 -  
003255 

Upgrade IBM 3001 to 
3084 Q 

Johnson Space Center, 
Bldg. 30, 72-87-05 

Reliability 
Replacement 

Space Shuttle Production 
and Capability Development 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

SULaURY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

RECElVlNQ INSTALLATION ESTIMATED 1987 
BUILDING LOCATION. AND OBLIGATIONS 

E E P E ~ ~ ~ R P R P E T ~ L l I E ~ l T E M ~ ~ ~ ~ ~ ~ R E ~ E I R ~ C Q I T ~ Q L ~ I P M R E E ~ ~ ~ - E Q P ~ E M E I T ~ R E ~ C ~ l ~ ~ ~ Q ~ ~ ~ ~ ~ E ~ ~ ~ ~ ~ ~ ~ ~ P E ~ Q ~ E ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ H Q ~ ~ I I ~ & ~  
Space Shuttle Production Kennedy Space Center, Central Data SUbSyStem Supports Launch Site 8 3 . 0 9 6  
and Capability Development Location 7602-00, 87- Equipment 

001330 

Support6 Launch Site t 2,960 Space Shuttle Production Kennedy Space Center, Checkout Controls & 
and Capability Development Location 7602-00. 8 7 -  Yon. SUbSyStem I 1  Equ i pmen t 

001325 Hardware Upgrades 

Space Shuttle Production Marshall Space FI ight AD10 Floating Point Support6 Space Shuttle c 250 
and Capability Development Center, Location 6206- Expansion for HDWR Main Engine (SSYEI 

DB. 87-002290 Simul Lab 
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SULgURY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS 

STRAT I O N 

NCLUDED IN 1987 BUDGET 

Space Transportation 
Operat ions 

Ames Research Center, 
Dryden Flight Research 
21 -87-0 1 

Aerial Work Platforms Supports Shuttle 450 

98 I 

213 

22 1 

151 

4 2 0  

225 

Space Transportation 
Operations 

Sperry Equipment Lease Johnson Space Cen 
Location 7201-xx, 
003090 

or, 
87- 

Suppor ts F 
Operations 

Johnson Space Cen 
Location 7201-xx. 
003115 

Data Comm. Lines Supports F 
Operations 
Management/ 

Supports FI 
Operations, 
Management/ 

Supports F1 

gh t 
and Program 
ntegration 

gh t 
and Program 
ntegration 

ght Operations 

Space Transportation 
Operations 

er. 
87- 

Space Transportation 
Operations 

Johnson Space Center. 
Location 7201-xx, 87- 
003120 

Sperry Equipment Lease 

Space Transportation 
Operat ions 

Johnson Space Center. 
Location 7203-xx. 87- 
003149 

Mission Control Center 
ADPE 

Supports Fi ght Operations Space Transportation 
Operations 

Johnson Space Center, 
Location 7266-xx. 87- 
002935 

MIDAS System 

Space Transportation 
Operations 

Johnson Space Center, 
Location 7266-xx. 87 
002945 

XEROX Star Upgrade Supports Flight Operations 

Space Transportation 
Operations 

Johnson Space Center, 
Location Bldg. lla30, 
72-87-01 

Software Production 
Facility CSPFI 

Completes Upgrade to the 
SPF 

C 4 . 188  

C 4.900 

C 6 6  

Space Transportation 
Operations 

Johnson Space Center, 
Various Locations. 
7 2 - 8 7 - 0 2 

Center Communications 
Sys t em 

Upgrade and Replace 
Existing Telecommuni- 
cations System 

Extracting Ancillary 
Data fzom the Orbiter 
Down Link, Calibrating 
the Data and Sending 
Processed Data to the 
os FC 

ed Ancillary Space Transportation 
Operations 

Johnson Space Cen 
Location Bldg. 30 
72-87-03 

er, Cal ibra 
Sys t em 
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Space Transportation 
Operations 

Johnson Space Center, Automated Test Equip. Improve the Availability S 1,400 
Location STSOC Facility. of the SMS and MCC f o r  
72-07-04 Flight Crew Training and 

Mission Support 

Space Transportation 
Operations 

Kennedy Space Center, Microcomupters. mini- Supports Launch and 
Location 7601-01, 8 7 -  computers and Landing Operations 
00 1350 peripherals 

S 1.782 

Space Transportation 
Oporations 

Kennedy Space Center, Kennedy Data Ygt. Sys. Supports Launch and 
Location 7602-00, 8 7 -  Allocation Landing Operations 
00 1370 

s 675 

s 37s Spaco Transportation 
Oporations 

Kennedy Space Center, Recharger 
Location Complex 40, 
76-87-01 

Supports Shuttle 
Operations 

Space Transportation 
Operations 

Kennedy Space Center. Aircraft Fueler 
Shuttle Landing Facility Tank Truck 
76-87-02 

Supports Shuttle 
Operations 

s 350 

Spaco Transportation 
Operations 

Kennedy Space Center. Automated Test Supports Shuttle 
CIF. 76-87-03 Equipment (ATE) Operations 

Kennedy Space Center, Mobile Work Platform, Supports Shuttle 
Location K6-19966 Diesel Engine Operations 
Operation Shop, 
76-87-04 

s 1.200 

s 299 Space Transportation 
Oporations 

Space Transportation 
Operations 

Kennedy Space Center, Crane 65-ton 
Location K6-1996B 
Operations Shop, 
76-87-05 

Supports Shuttle 
Operations 

s 365 

Space Transportation 
Operations 

Kennedy Space Center, Crane, Mobile 
Location K6-1996B 200-ton 
Operations Shop, 
76-87-06 

Supports Shuttle 
Operations f o r  the 
Shuttle Processing 
C o n  t r a c t 

S 1 , 3 0 0  

Space Transportation 
Oporations 

Marshall Space Flight Uniservo Subsystem Supports Flight Hardwaro 
Center, Location 6200- Replacement 
0 0 ,  87-002165 

s 8 3 3  
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SUMMARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1887 BUDGET 

Space Transportation 
Operations 

Marshall Space Flight Sperry 1100/82 
Center, Location 6200- 
0 0 .  87-002170 

Supports Flight Hardware C 8 3 4  

Space Transportation Marshall Space Flight Interscience Syst. Supports Flight Hardware S 102  
Operations 

Space Transportation 
Operations 

Space Tiansportation 
Operations 

Space Transportation 
Operations 

Center 
00, 87 

Mar she 
Center 
Z S ,  87 

Marsha 
Center 
2 s .  a7 

Marsha 
Center 
k 6 ,  87 

Loca t i on 6200- 
002175 

1 Space Flight 

00 I875 
Location 6201- 

1 Space Flight 

00 1 880 
Location 6201- 

1 Space Flight 

002370 
Location 6208- 

Inc.. Disk Subsyst 
Replacement 

Con Lease of 1 . S  Supports Flight Hardware. S 309 
MCBYTS MEM S. THRD and Spacelab Operations 
SPERRY 1100 Pro 

Continued Lease of Supports Flight Hardware C 573 
High Capacity Mass 
Storage 

Upgrade VAX 8600 for Supports Solid Rocket C 2 5 0  
Materials Data Base Boosters, and Flight 

Ha r dwa r e 
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SULQ(ARY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1087 BUDGET 

Space and Ground Networks. 
Communication and Data 
Sys t ems 

Ames Research Center 
Dryden Flight Research 
Facility, Crows Landing 
Site, 21-67-07 

Telemetry/Tracking 
Sys tom. mu1 t i -  
frequency tracker 
to replace single 
axis ryrtem 

Data Procesrlng Syrtem 
Upgr ado 

Supports flight rnirrionr 
at the Western 
aeronautical tort rango 

800  

1,500 

1,000 

300 

100 

2 . 0 0 0  

Space and around Uetworks. 
Communication and Data 
S y r  tens 

Amer Research Center 
Dryden Flight Research 
Facility, 21-87-06 

Supports flight mirrloni 
a t  the Westorn 
aeronautical tort rango 

Space and Ground Networks. 
Communication and Data 
Sys t ems 

Goddard Space Flight 
Center, Bldg. 14, 
51-80-02 

Project Operations 
Control Center 

Supportr mirsion c o n t r o l  
wor k 1 oad 

Space and Ground Networks. 
Communication and Data 
Sys t ems 

Space and Ground Networks, 
Communication and Data 
Systems 

Space and Ground Networks, 
Communication and Data 
Systems 

Goddard Space Flight 
Center, Bldg. 14, 
5 1-80-04 

Hubble Space Telescope 
Operations Control 
Center 

Real-time operation of 
Hubble Space Tolercope 
spacecraft 

Spacelab output processor Goddard Space Flight 
Center, Bldg. 23, 
51-82-04 

Univac 1100/82 
Computer and 
Peripherals 

Command Management 
Sys t em 

Goddard Space Flight 
Center, Bldg. 14, 
51-62-06 

Provides computing 
capability for Project 
Operations COntrol 
Centers (POCC'r) 

Space and Ground Networks, 
Communication and Data 
Systems 

Space and Ground Networks. 
Communication and Data 
Sys t ems 

Goddard Space Flight 
Center, Bldg. 14. 
51-82-07 

Orbit Computation 
Sys tom 

Provides misrion 
operations orbit 
computing support 

8 800 

8 2 , 1 0 0  Goddard Space Flight 
Center, Bldg. 23, 
51-84-03 

Gamma Ray Observatory 
(GRO) Data Capture 
System 

Captures science data 
from the C R O  spacecraft 
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EBPEBbY_RYQEET_LIIE-ITEM__---- 

Space and Ground Networks. 
Communication and Data 
Sys t ems 

SULOlURY OF MAJOR EQUIPMENT ACQUISITION OBLIGATIONS INCLUDED IN 1987 BUDGET 

Space and Ground Networks, 
Communication and Data 
Sys t ems 

Space and Ground Networks. 

RECEIVING INSTALLATION 
BUILDING LOCATION. AND 

.-AQELEbP-€QITBQL_YIIMBEB___ 

Goddard Space Flight 
Center, Bldg. 3/14, 
51-84-06 

Goddard Space Flight 
Center, Bldg. 3/14, 
5 1-87-0 1 

Communication and Data Cen 
Systems Fac 

or, Wal 
lity. 5 

Goddard Space Flight 
ops  Flight 
-87-02 

_EPYLEME~T-QES~BlETIQ~--  

Univac 1100/82 leered 
system in the Network 
Control Center 

Display and assurance 
segment computer 
har dwar e 

Tracking system 
replacements including 
surveillance radar 
precision mobile 
telemetry tracker and 
VHFIUHF communications 
equ i pmen t 

ESTIMATED 1987 
OBLIGATIONS 

._EBQEB~TIC-PYBPQ~E------~~-lI-TUQ~~A~Q~~ 
C 1 .800 Main Processor System 

supporting operational 
Network Control Center 
for TDRSS 

Network Control Center 
Augmentation 

Flight mission support 

L 2 . 0 0 0  

c 3 . 0 0 0  

SA 33 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 

FISCAL YEAR 1987 ESTIMATES 

SUMMARY OF CONSULTING SERVICES ESTIMATES 

1986 1987 
198s Budqet Cu r ren t  Budget 
A c t u a l  Es t ima te  Es t ima te  Es t ima te  

. m d s  o f  D o l l a r s )  

Consu l tan ts  Employed by NASA......................... 450 500 500 500 
C o n t r a c t u a l  Services................................. 7 20 800 800 800 

S u b t o t a l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1, I 7 0  1, 30u 1,300 1,300 

Research and D e v e l o p e n t  

C o n t r a c t u a l  Services................................. 2,677 2,900 2,900 2,900 

4 200 --Lz 3 847 A- 4 200 4,200 To ta l ,  NASA....................................... L- 

NASA uses p a i d  c o n s u l t a n t s  and c o n s u l t i n g  s e r v i c e s  c o n t r a c t s  t o  p r o v i d e  adv ice  and e x p e r t  i n p u t  i n  
a d d i t i o n  t o  or beyond t h a t  a v a i l a b l e  from i t s  in-house, c i v i l  s e r v i c e  workforce.  Management c o n t r o l s  a r e  
e s t a b l i s h e d  which assure t h a t  b e f o r e  e n t e r i n g  i n t o  e i t h e r  a c o n s u l t a n t  s e r v i c e s  arrangement w i th  an 
i n d i v i d u a l  o r  a c o n s u l t i n g  s e r v i c e s  c o n t r a c t ,  t h e r e  i s  ample j u s t i f i c a t i o n  presented and t h e  a c t i o n  i s  
approved a t  t o p  management l e v e l s .  The use t o  which these s e r v i c e s  w i l l  be p u t  i s  as f o l l ows :  

Research and Progfam - Management 

Consu l tan ts  Emplpyed by NASA......................... 4 50 500 500 500 

NASA h i r e s  expe r t s  and c o n s u l t a n t s  f o r  a v a r i e t y  o f  reasons, c h i e f l y  t o  p r o v i d e  e x p e r t  adv ice  and i n p u t  on 
the  s e l e c t i o n  o f  exper iments f o r  f u t u r e  space miss ions .  The use o f  c o n t r a c t  employees, i n  a d d i t i o n  t o  NASA 
c i v i l  s e r v i c e  personnel ,  p rov ides  t he  agency wi th  an independent v iew t h a t  assures the  s e l e c t i o n  o f  
exper iments l i k e l y  t o  have the g r e a t e s t  s c i e n t i f i c  m e r i t .  Other i n d i v i d u a l s  a r e  employed t o  p r o v i d e  
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independent looks a t  t e c h n i c a l  and f u n c t i o n a l  problems i n  order  t o  g i v e  t o p  management the  w ides t  p o s s i b l e  
range o f  v iews b e f o r e  making major  dec i s i ons .  

1986 1987 
1985 Budget Cu r ren t  Budget 
A c t u a l  Es t ima te  I Es t ima te  Es t ima te  

-(Thousands o f  D o l l a r s )  

Consu l tan t  Services.................................. 7 20 800 800 800 

NASA c o n t r a c t s  w i th  c o n s u l t i n g  s e r v i c e s  f i r m s  f o r  s t u d i e s  o f  f u n c t i o n a l  processes on a se lec ted  bas i s .  I n  
1986 these s t u d i e s  a re  needed t o  p r o v i d e  independent assessment and e x p e r t i s e  i n  such areas as ADP, EEO and 
u t i l i t y  r a t e  v a l i d a t i o n .  

Research - and Development __ - _- 

C o n t r a c t u a l  Services................................. 2,677 2,900 2,900 2,900 

Fu tu re  Program E v a l u a t i o n  ................................................................. 2,100 

I n  consonance wi th i t s  l e g i s l a t i v e  c h a r t e r ,  NASA seeks adv ice  from many sources i n  t he  p r i v a t e  s e c t o r  on 
what would be t he  most p r o d u c t i v e  f u t u r e  programs. The purpose f o r  seek ing  such adv ice  i s  t o  assure t h e  
w ides t  rev iew  o f  t h a t  programmatic thrust  i s  a v a i l a b l e .  I n  a d d i t i o n ,  some funds a re  r e q u i r e d  t o  p r o v i d e  
e x t e r n a l  e x p e r t i s e  and i n p u t  i n t o  o r g a n i z a t i o n a l  dec i s i ons ,  and e v a l u a t i o n  o f  program e f f e c t i v e n e s s .  I n  
1986, t h e  l a r g e s t  p o r t i o n  of  the funds w i l l  be used t o  suppor t  analyses conducted by t h e  N a t i o n a l  Academy o f  
Sciences i n  t he  Space Science and A p p l i c a t i o n s ,  and Aeronaut ics  and Space Technology program areas. 

S tud ies  o f  Fu tu re  Opera t i ona l  Modes. ...................................................... 450 

These funds w i l l  p r o v i d e  f o r  t he  c o n t r a c t u a l  suppor t  o f  s t u d i e s  o f  f u t u r e  o r g a n i z a t i o n a l  s t r u c t u r e s  t o  
assure independent e v a l u a t i o n  o f  the  v a r i o u s  o p t i o n s  developed. 

Other Consu l t i ng  Studies......,........................ ................................... 3 50 

Funds w i l l  be p rov ided  f o r  s p e c i a l  s t u d i e s  i n  management areas. S tud ies  i n  the  area o f  management 
s t r u c t u r e ,  and program e v a l u a t i o n  and e f f e c t i v e n e s s  a re  a va luab le  i n p u t  t o  d e c i s i o n  making. The s p e c i f i c  
s t u d i e s  a re  n o t  de f i ned  i n  advance, b u t  a re  approved based on demonstrated need. 
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D E T A I L  OF PERMANENT P O S I T I O N S  

E X E C U T I V E  L E V E L  I I  
E X E C U T I V E  L E V E L  I l l  
E X E C U T I V E  L E V E L  V 

S U B T O T A L  

E S - 6  
E S - 5  
E S - 4  
E S - 3  
E S - 2  
E S-  1 

S U B T O T A L  

GS-  1 S 
G S-  17 
G S - 1 6  
G S I G M - 1 5  
GS I GM- 1 4  
G S I G M-  1 3  
GS-  12 
G S - 1  1 
G S - 1 0  
G S - 9  
G S - 8  
G S- 7  
G S- 6  
G S - 5  
G S- 4  
G S - 3  
G S - 2  

S U B T O T A L  

S P E C  UNGRADED P O S I T I O N S  
E S T A B L I S H E D  BY N A S A  A D M l N  

UNGRADED 

T O T A L  PERMANENT P O S I T I O N S  

0 
1 
4 

1 , 6 4 4  
2 , 8 9 5  
4 , 9 7 1  
2 , 6 7 6  
2 , 0 1 7  

3 2 2  

3 3 8  
1 ,075  

6 3 0  
1 , 179  

3.99 
130 

4 2  

1 9 , 3 9 9  

i ,086 

_ _ _ _ _ _ _ _ - _ _ - - - -  
= = = = = = = = = = = = = = =  
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P E R S O N N E L  S U M M A R Y  

A V E R A G E  G S l G M  G R A D E  

A V E R A G E  E S  S A L A R Y  

A V E R A G E  G S l G M  S A L A R Y  

A V E R A G E  S A L A R Y ,  G R A D E S  E S T A B L I S H E D  
B Y  N A S A  A D M I N I S T R A T O R  

A V E R A G E  S A L A R Y  O F  U N G R A D E D  
POSl T I O N S  

1 1 . 2 9  1 1  . 3 0  1 1 . 3 0  

5 6 8 , 9 2 2  $ 6 9 , 0 0 0  $ 6 9 , 0 0 0  

$ 3 8 , 4 3 4  $ 3 5  , 9 5 0  6 3 9 , 2 0 0  

S 2 5  , 5 0 4  $ 2 8  , 9 5 0  $ 2 9 , 2 0 0  

$ 6 1 , 8 0 0  $ 6 1 , 8 0 0  $6 1 , 7 5 2  
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